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1.0 DESCRIPTION OF THE OPPORTUNITY
1.1  Overview of MarsExploration Strategy

In response to the recommendations by its advisory groups, NASA is currently undertaking a
long-term systematic program of Mars exploration, the Mars Exploration Program (MEP). The
overarching god of the program isto answer the question, “ Did life ever exist on Mars?” The
scientific objectives established by the program to address this god are to search for evidence
of past or present life, to understand the climate and volatile history of Mars, to understand the
surface and subsurface geology, and to assess the nature and inventory of resources on Marsin
preparation for human exploration. The common thread that links these objectivesisto
understand the role of water.

The MEP is a sustained series of missonsto Mars, each of which will provide important,
focused scientific return. Taking advantage of launch opportunities available approximatdy
every 26 months, the MEP is undertaking a set of missions that will ultimately provide for the
return of surface samples sometime within the early part of the next decade. To achievethis
god, the badis for understanding the processes that have formed and modified the Mars
environment dong with providing ameans to select the best sites for surface exploration will be
achieved by orbital reconnai ssance.

Generd scientific objectives for the exploration of the Solar System have been established by
scientific advisory committees, including the Committee on Planetary and Lunar Exploration
(COMPLEX) of the Space Studies Board of the National Research Council, and the Solar
System Exploration Subcommittee of the Nationd Aeronautics and Space Adminigration
(NASA) Space Science Advisory Committee (SSCAC). Specific gods for the exploration of
Mars and the methods for achieving them are outlined by COMPLEX and the Mars
Exploration Payload Anadysis Group (MEPAG).

Management of NASA’s Mars program is the responsibility of the Mars Exploration Program
located in the Office of Space Science (OSS), NASA Headquarters, Washington, DC. The
Mars Reconnaissance Orbiter 2005 Project is managed by the Space Science Flight
Directorate at the Jet Propulsion Laboratory (JPL), Pasadena, California, which also manages
the Mars Globa Surveyor, the Mars Odyssey 2001, and the Mars Exploration Rover 2003
Missions. The Space Science Hight Directorate is responsible for implementation of the MRO
2005 Mission and the operation of Mars exploration missions through the OSS JPL. Mission
Management Office.

1.2 The M ars Reconnaissance Orbiter 2005 Mission

In the 2005 launch opportunity to Mars addressed by this Announcement of Opportunity (AO),
the MEP intends to launch on an Intermediate-class launch vehicle (e.g., aDdtalll/IV or Atlas



[11/V) the Mars Reconnaissance Orbiter (MRO) 2005 mission having as its primary scientific
objectives the Group | Science Objectives described in Section 2 of thisAO.

This MRO 2005 mission will achieve the firgt of the three Group | Science Objectives through
reflight of the scientific investigations logt with the failure of the Mars Climate Orbiter (MCO).
The other two of the Group | Science Objectives are expected to be achieved through the flight
of two types of new science investigations solicited by this AO, namely:

(i) Science invedtigations thet involve the provision of new flight hardware and the analys's of
their data (hereafter called Principal Investigator (P1) Instrument investigations); and

(i) Science invedtigations that involve the andysis of data from misson provided facility
instruments and spacecraft engineering systems, which aso involve service on related
Facility Science Teams as a Team Leader, Deputy Team Leader, or asa Team Member
(heresfter called Facility Team Leader or Member investigations, respectively).

In addition, the Mars Exploration Program offers unparalleled opportunities to engage both
students and the public in the adventure of exploring another planet. Therefore, dl MRO 2005
Instrument Invetigation PI’s are expected to be sgnificantly involved in Education/Public
Outreach (E/PO) activities both of their own choosing, as well as those organized and planned
by the JPL Mars Program E/PO personnel. Asnoted in Section 2.3.1, Fecility Team
Leaders'Team Members will aso be expected to participate in the Mars Exploration Program
E/PO program.

All proposal's submitted in response to this AO are to be prepared and submitted in accordance
with the policies and provisions of Appendices A, B, and C of thisAO. Inthe case of any
conflict, the provisions of the AO take precedence. Appendix D provides a summary of the
key documents necessary for the provision of afully responsive proposd in response to this
AO.

Proposds that specifically are not solicited by this AO are those for Interdisciplinary Scientist
investigations or for Participating Scientist investigations. Should such investigations be solicited
through future announcements, Interdisciplinary Scientists will be solicited for investigations thet
use the scientific data acquired by the different insruments on the mission and/or investigetions
thet utilize data from severd different MEP missons, while Participating Scientists will be
solicited for ingtrument- specific investigations that only are carried out during the data andysis
phases of the MRO 2005 Orhiter.

The MRO 2005 misson adso isintended to provide a telecommunication relay proximity link to
support landed operations of spacecraft and surface roversto be launched at later Mars
opportunities (see Section 5.1 of this AO).

Proposers interested in responding to this AO should be aware that funds are not currently
available for awards under this Announcement. Therefore, the Government's obligation to make



award(s) is contingent upon the availability of appropriated funds from which payment can be
made, as well as the receipt of proposalsthat NASA determines are acceptable for awards
under this Announcement.

20 ANNOUNCEMENT OBJECTIVES

21

Detailed Science Objectives

To formulate and focus science requirements, NASA convened a Science Definition Team
(SDT) that considered the range of science objectives appropriate for a Mars Reconnai ssance
Orbiter to be launched in 2005. These objectives are linked to priorities established by the
MEPAG outlined in its document, “Mars Exploration Program: Scientific Goals,
Objectives, Investigations, and Priorities.” The three Group | objectives given below were
judged to have the highest priority, to be of equa priority, and to represent the minimum
requirements for this misson’sgoas. The four objectives listed in Group |1 are considered
important but are of lower priority than thosein Group | for the 2005 launch opportunity. This
AO olicits science investigations that can best address these objectives within the dlowable
budget and spacecraft resources.

Group | Science Objectives (highest priority)

?

Recover the Mars Climate Orbiter (MCO) atmosphere and climate science

objectives by:

- Characterizing Mars seasond cycles and diurnd variations of water, dust, and
carbon dioxide in order to understand processes of present and past climate
change; and

- Characterizing Mars global atmospheric structure, trangport, and surface
changes to eucidate factors controlling the variable distributions of water and
dust.

Search for sites showing evidence of agueous and/or hydrothermal activity by:

- Searching for locdized areas showing past agqueous minerdization; and

- Observing detailed geomorphology and Stratigraphy of key locaesto identify
formation processes of geologic features suggesting the presence of liquid
water.

Map and characterize in detail the stratigraphy, geologic structure and composition
of Mars surface features at many globdly distributed targeted Stesto better
understand its complex terrain and to distinguish processes of eolian and noneolian
transport.

Group |l Science Objectives (lower priority)




? Detect on Marsthe presence of liquid water and determine the distribution of
ground icein the upper surface, particularly within the near-surface regalith.

?  Provide aimospheric observations in addition to the MCO capabilities to further
define Mars atmospheric structure and circulation.

? Characterize the Martian gravity field in greater detall to understand better Mars
geologic history and the structure of its crust and lithosphere.

? Explore additiond ways of identifying Stes with high scientific potentia for future
Mars landed investigations.

As noted in Section 1.2 of this AO, the MRO 2005 will be designed to accommodeate a reflight
of the Mars Climate Orhiter science investigations that were not completed owing to the loss of
that misson. The two ingrumentsinvolved in these investigations that will be reflown on MRO
are aredesigned Pressure Modulator Infrared Radiometer (PMIRR-MKkII) investigation
provided by JPL, and the Wide- Angle component of the Mars Color Imager (MARCI-WA)
provided by Mdin Space Science Systems. It is expected that the first Group | Science
Objective will be accomplished by these investigations. In order to provide context for other
potentid imaging instruments, the Medium-Angle component of the Mars Color Imager
(MARCI-MA) will be modified and flown as a Facility Instrument, aso provided by Mdin
Space Science Systems and operated by the MARCI investigation team. Furthermore, the
MRO 2005 payload may include a Subsurface Sounding Radar Fecility Instrument provided by
amisson partner organization (note: NASA is gl negatiating for the provison of this insrument
at the time of the rdease of thisAO). A UHF system for relay communication with future Mars
missonswill aso be part of the MRO 2005 payload.

2.2  Categoriesof MRO 2005 Science | nvestigations

The MRO 2005 mission is expected to carry four categories of science investigeations as
described in Section 2.2.1 through 2.2.4 below, of which new proposas are solicited through
this AO for thelast three. In addition, al investigations selected through this AO are expected
to participate in an aggressive Education/Public Outreach program as described in Section 2.3.
The MRO 2005 Proposa Information Package (PIP) provides a detailed description of the
basic MRO 2005 spacecraft that will provide the platform for these investigations (for
information on ng the PIP, see Section 3.0 of thisAO).

2.2.1 Recovery of Previously Selected | nvestigations

MRO-PMIRR. The Pressure Modulator Infrared Radiometer (PMIRR) investigetion was
lost on both the failed Mars Observer (MO) and Mars Climate Orbiter (MCO) missions, and
will be flown on MRO 2005 by its origind team of investigators. This redesigned PMIRR
retainsits ability to profile the aamaosphere through a combination of limb and on-planet sounding




with atarget vertica resolution of 5 km for atmospheric profiles of temperature, dust extinction,
water vapor, and ice aerosols. The science objectives of the MRO-PMIRR investigetion
remain:

to explore the structure and the various aspects of the circulation of the atmosphere;
to determine the time and space distribution, abundance, sources, and sinks of volatile
material and dust over a seasond cycle; and

to monitor the polar rediative budget (the driver for variationsin carbon dioxide).

MRO MARCI-WA. TheMars Color Imager (MARCI) investigation that was lost on the
Mars Climate Orbiter misson was originaly adud camerasysem. The MARCI Wide-Angle
(MARCI-WA) camerawill be reflown on MRO 2005 by its origina team of investigators to
provide key, low-spatia-resolution observations of the atmosphere and surface in Sx multicolor
channds. In addition to monitoring subtle changesin surface dust cover, MARCI-WA’stwo
ultraviolet channdswill dlow monitoring atimaospheric columns of ozone, which in the Mars
atmosphere is known to be anticorrelated photochemically with water vapor distribution. The
science objectives of the MARCI-WA are:

to observe Martian atmospheric processes synoptically and at globa scae, and
to study details of the interaction of the atmosphere with the surface a avariety of
scaes in both space and time as part of the seasonal cycles of dust and volatiles.

Owing to their gatus as reflight investigations for MRO 2005, no proposas for membership in
the PMIRR and MARCI-WA science teams are solicited through this AO.

2.2.2 New Facility Investigations

MARCI Medium Angle (MA/Context Imager).  Theorigind objectives of the moderate
resolution multicolor MARCI Medium Angle (MARCI-MA) camera are now being addressed
by the 2001 Mars Odyssey THEMIS VIS experiment and, at lower spatid but higher spectral
resolution, by instruments on the European Space Agency’s 2003 Mars Express Orbiter.
Therefore, for MRO 2005, the MARCI-MA will be redesigned to provide facility context-
imaging for the anticipated high spatia resolution remote sensing instruments to be sdlected
through this AO (see Section 2.2.3 below) by incorporating a panchromatic line array detector
to provide aswath width = 30 km with a spatial resolution better than 10 m/pixe resolution
from 400 km dtitude. This camerawill be operated by the existing MARCI scienceteam asa
Facility Instrument on MRO 2005, and is required by the MRO Project to provide context
imaging for al high-resolution targeted observations by MRO and to acquire other specia-
purpose observations in support of the MEP objectives. The science team will aso propose
additiona observations to address the MRO science objectives. The context images will be
made available as quickly as possible to support the targeting and andyss of the higher spatid
resolution ingtruments described in the next section.




No proposas for membership in the MARCI-MA science team are solicited through this AO.

Subsur face Sounding Radar . Pending the results of ongoing negotiations, a Subsurface
Sounding Radar (SSR) may be provided by a partner organization as a Facility Instrument to
provide data useful for characterizing the profile of the uppermost Martian regalith, having agod
of detecting liquid water and of profiling ice layers within the first kilometer of the subsurface
with avertica resolution of ~ 10 m and a horizonta resolution of afew kilometers (see
Appendix B of the PIP). If this Sounding Rader is provided, its operation may be limited to the
night Sde of the orbit to avoid effects of the daytime ionosphere, and it may be limited even
further to avoid interference with the two eight hour downlink passes required to return the large
volumes of MRO 2005 observationd data

In anticipation that a SSR will be available, this AO solicits proposdsfor U.S. investigations to
participate as SSR Deputy Team L eader or as Facility Team Members. Since this indrument
has not yet been congtructed, proposals for the participation in the SSR Facility Science Team
aso may include a discussion asto how the investigator could contribute to the technical
development of the insrument, aswell as plansfor analysis of itsdata. The dataandysis plan
needs to discuss contributions for the generation of products relative to the initid processing that
will be performed by the instrument provider. Pending the submission of acceptable proposals
of merit, a Deputy Facility Team Leader and up to four Facility Team Member proposas may
be selected. Note that the partner organization that provides the SSR is expected to provide the
equivaent of a Team Leader for thisinstrument. Proposers for this SSR Facility Team should
be experienced with both the science and engineering aspects of design, sensor development,
data processing, agorithm, development, calibration/vaidation, and operation, aswell as data
andysisfor radar sysems. Additiond participating scientists may be selected through a future
AO for detailed analysis of derived data products from the SSR.

2.2.3 New Remote Sensing Principal Investigator (PI) Instrument

I nvestigations

The minerdogica/morphologica surface mapping investigations solicited through this AO are
intended to address the remaining Group | objectives described in Section 2.1. 1t is anticipated
that these objectives will be achieved by no more than two new science investigations, each led
by aPrincipa Investigator and solicited by this AO, that provide and operate newly designed
and condructed flight remote sending indruments.  Although interested proposers are free to
propose any type of instrument(s) that would achieve the specified science objectives, the MRO
Science Definition Team concluded that a aminimum they could be achieved by an imaging
gpectrometer and a high resolution imager having the following nomind capabilities:

|maging Spectrometer:

Wavdengthrange: 0.4 to 3.6 microns
Ground resolution: = 50 m/pixd from 400 km dtitude
Spectrd resolution: better than 10 wave numbers



Swath width & down track traverses: = 10 km from 400 km dtitude
Sgnd tonoiseraio:  adequate to detect unambiguoudy the agueous mineras of
interest; adequate for operation in a3:00 PM local mean
solar time  orbit

High Resolution Imeger:
Ground resolution: = 60 cmv/pixd from 400 km dtitude (=30 cr/pixe

from 200 km)

Swath width: = 6 km from 400 km (= 3 km from 200 km)

Sgnd to noise adequate for operation in a 3:00 PM local mean solar time
orbit

By their nature, such high spatid and spectra resolution instruments will produce large volumes
of data. The anticipated downlink capability per day for MRO 2005 is expected to be between
12 and 110 Ghits depending on the Mars-Earth range. Therefore, the number of targets
observed at high spatia resolution will likely vary from one to two and up to severd per day
depending on the available downlink. For assessing congtraints on downlink capabilities,
information on datarates is described in the MRO 2005 Proposal Information Package (PIP),
available eectronicaly or on paper (see Section 3.0 of this AO for accessinformation). Itis
anticipated that in addressing the above objectives, proposas for Pl Insrument investigations
will consder trade- offs between spatia resolution, areal coverage, and detectionsengtivity
levels. Inany event, proposds for investigations that provide new flight instruments must cover
all agpects of the activity, including provison, testing, integration, and flight operation of the
ingrument through to data acquisition, reduction, andys's, archiving, and publications that
address the key MRO 2005 science objectives.

2.24 New Facility Investigations Using Spacecr aft Engineering Systems

In order to make optima scientific use of hardware required for successful functiona operation
of MRO 2005, this AO solicits Facility Science Team investigations whose Principa
Investigators (PI’s) will pursue investigations that utilize the data described below. However,
MRO 2005 isa highly cost-congtrained misson that is il in the early design phase, and the
potential objectives described below were defined by the MRO Science Definition Team as
Group |1 objectives. Therefore, while it isintended to select Facility Team proposa(s) as noted
below, the continuation of any such invedigationsinto the later implementation and operationdl
phases of this misson is contingent on the provision of the required spacecraft hardware and the
find misson desgn, aswell as available funding. In spite of these uncertainties, Facility Team
Leader, aswell as Team Member investigations are solicited through this AO that would utilize
data from three types of gpacecraft engineering systems (note that unless specificaly stated
otherwise in the proposd, a proposer for Facility Team Leader will be consdered for Fecility
Team membership only if he/sheis not selected as the L eader):




» Atmospheric Structure via Accelerometer Data. Its current mission architecture calls for
MRO 2005 to aerobrake for four to six months, with perigpsis atitudes ranging from 90 to 150
km dtitude. Onboard accelerometers will sense the deceleration of the spacecraft due to
atmospheric drag and thus provide a measure of the density structure in the upper amosphere
of Mars during each aeropass. The upper limit of the height range over which dengity can be
retrieved will depend on the accelerometers selected and how they are packaged to support the
gpacecraft agrobraking needs (see Appendix C of the PIP for possible capabilities). Fadlity
Team proposds are solicited to support anaysis of the aerobraking dataiin near red time to
support MRO aerobraking operations, to improve engineering models of the upper amosphere
of Marsfor future missons, and to advance understanding of the structure and circulaion of the
upper atmosphere of the planet. Sdected investigators will work with the misson and
spacecraft teams to support aerobraking planning and operations within an MRO Project
Atmospheric Advisory Group. Pending the submission of acceptable proposals of merit, one
Accelerometer Data Team Leader and two Team Member proposas may be salected through
thisAO.

» Gravity Moddsvia Tracking Data. At present, MRO 2005 is planned to operate in a 200 x
400 km or other smilar low-dltitude orbit during a Sgnificant part of the primary science
misson. The detailed characteristics of this orbit, as determined by the misson’stracking data,
are adirect reflection of any anomalies of the Martian gravity field and can, therefore, be used
to derive sophisticated high degree and order modd's of the planet’s mass ditribution.  Such
improved gravity models will support both the planning and operations of future spacecraft at
Mars, aswdl as alow comparison of anomalous gravity festures with other physica data setsto
improve our understanding of the solid planet. Facility Team proposdls are solicited to support
analyss of the spacecraft’s tracking data to improve the present gravity models of Mars.
Pending the submission of acceptable proposals of merit, one Tracking Data Team Leader and
two Team Member proposals may be selected through this AO.

» Atmosphere and/or Surface Characteristics via Radio Occultation Data. Occultation events
of MRO'stelemetry Sgnd in its near-polar orbit around Mars provides limited but regular
opportunities to probe the atmosphere and surface of Mars. In addition, there may be an
onboard ultrastable oscillator that can be used for radio science purposes (see Appendix C of
the PIP). Therefore, Fecility Team proposals are solicited to plan and anayze radio occultation
data. Pending the submission of acceptable proposals of merit, one Radio Occultation Data
Team Leader and two Team Member proposals may be selected through this AO.

2.3 Education, Public Outreach, Technology, and Small Disadvantaged
Business

2.3.1 Education and Public Outreach (E/PO)

The Office for Space Science (OSS) expects education and public outreach to be a sgnificant
part of each OSSflight program and research discipline, and strongly encourages space science



researchers to engage actively in education and public outreach as an important component of
their NASA-supported professond activities. In order to achieve this god, OSS has

devel oped a comprehensive gpproach for making education at K-14 education levels, as well
as the enhancement of public understanding of space science, integrd parts of dl of its missons
and research program. The two key documents that establish the basic policies and guide all
OSS education and outreach activities are a dtrategic plan entitled Partnersin Education, A
Strategy for Integrating E/PO Into NASA's Space Science Programs (March 1995), and an
accompanying implementation plan entitled |mplementing the OSS E/PO Strategy (1996).
Both can be accessad by sdlecting “Education and Outreach” from the menu on the OSS
homepage a Internet URL  http://spacescience.nasa.gov, or from Dr. Jeffrey Rosendha, Office
of Space Science, Code S, NASA Headquarters, Washington, DC 20546-0001, USA.

Beyond this generd mandate, the comprehensive exploration of Mars through along-term series
of missonsis expected to provide asingular opportunity to draw on broad popular interest
about Mars to both engage the public and to work with the forma education system to improve
the teaching of science, mathematics, and technology in the United States. Therefore, E/PO will
be an integra eement of the Mars Exploration program in generd and MRO 2005 in particular.
In accord with established OSS policies, 1-2 percent of the total Mars Exploration Program
budget will be alocated to E/PO, and dl selected NA SA-funded scientific participantsin the
Mars Exploration Program will be expected to become actively involved in planning and
implementing an E/PO program as follows.

The approach being taken to involve scientists participating in the MRO 2005 Misson in E/PO
has been specificdly tailored to recognize that, in generd, there are two classes of scientific
participants whose investigations will be of very different scientific and financia scope.
Consequently, expectations concerning the nature of participation in E/PO for these two classes
of scientific investigations are commensurately different as follows:

* Pl Indrument investigations are required to include an E/PO component as a part of
their overal proposals. OSS expects that a substantive education and outreach
program will be an integral ement of the investigation and that proposers will devote
adequate resources to the planning and implementation of such an effort. The generd
funding guiddines of 1-2% of the total budget for E/PO for the Mars Exploration
Program as awhole a so gpply to the E/PO component of each PI Instrument
investigation within each misson. Therefore, proposa's must include the Principa
Investigator’ s gpproach for planning an education/outreach program, arranging for
gppropriate partners and aliances, implementing the education/outreach program
(including gppropriate evauaion activities), and plans for disseminating
education/outreach products and materids. See Appendix C for further information on
expected proposal content. The E/PO components of Pl Instrument proposas will be
evauated by appropriately quaified scientific, education, and outreach personnel, and
those evauations will be consdered by the Sdecting Officid as part of the overal
sdection process.  Sections 7.2 and 7.4 contain further information on the proposal




evauation and sdlection process and the role of E/PO in that selection process. As
indicated in that section, E/PO will not be considered as part of the Categorization
process—which will be basad entirdly on the scientific and technical merits of the
proposal—but as one of the other factors to be considered in eva uating the merits of
closaly competing proposals in subsequent stages of the salection process.

* Fadllity Team Members and Team L eaders will be expected to participate in the
common Mars Exploration Program E/PO program (see below) that is now underway.
Individua participating Facility scientits (including any members of their supporting
team) must be prepared to spend an average of ~ 5 % of their time, as part of their
normal ongoing work, supporting E/PO activities, including those of the MEP. Such
activities may include, but not be limited to: developing ideas for creetive and
worthwhile educationa materias, preparing written background information suitable for
primary and secondary school educeationa resources; and preparing portions of their
misson's datafor use in E/PO materids. Therefore, Facility Team proposals must
include an explicit gatement in the Contractual Statement of Work that proposers are
willing to participate in E/PO on this basis and must budget appropriately for such work
as part of their proposal.

Specific ingructions for including proposals for E/PO efforts can be found in the appropriate
Guiddlines for Proposa Preparation Appendix B and in Appendix C. Other important
information concerning the expected content of E/PO proposdls, the eva uation criteriato be
used to rate proposdls, and assistance available from the OSS Education/Outreach Support
Network can be found in Appendix C.

As noted above, in addition to their individual E/PO programs, selected, NASA-funded
ingrument teams, together with Facility Team members, will be expected to become actively
involved in the overarching Mars Exploration Program E/PO program being carried out through
the Jet Propulsion Laboratory. Severd stepswill be taken after selection to define, ensure and
enable active participation in one common program and to coordinate and integrate unique
instrument investigator E/PO programs into the overdl program. Components will be integrated
through avariety of collaborative processes designed to produce one overadl E/PO Plan that will
meet NASA’s and OSS ' s education and outreach goals and objectives. Budgets should
include provisons for participation in such activities.

Additiona information on the OSS E/PO Program can be found in the Explanatory Guide to
the NASA OSS E/PO Evaluation Criteria (April 1999), the OSS FY 2000 Annual Report
(January 2001). These two documents can be accessed through the OSS homepage following
the directions given a the beginning of this section.

2.3.2 Technology Development and Transfer
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The Mars Exploration Program represents an opportunity for NASA to develop and test new
technologies and applications and to transfer those technologies and gpplications to the U.S.
private sector. The means by which NASA OSS plans to implement new technology is
described in “The Space Science Enterprise Integrated Technology Strategy (October
1998).” Mars Exploration Program missions are expected to help NASA achieve the goa of
technology trandfer, defined here as the trangition of scientific and engineering knowledge from
one entity to another for apotentialy useful purpose. Enphasisis placed on technology transfer
from NASA to the U.S. private sector, including the nonaerogpace industry, for usein or asa
commercia product or process. Therefore, proposasin response to this AO must include a
description of any expected new technology(ies), and how it(they) will be developed, tested,
and transferred to the private sector. This plan will be judged as part of the proposal
evauation; see Section 7.1.

2.3.3 Small Disadvantaged Business and Minority Institutions

The PI and team membersfor Pl instrument investigations shdl agree to use their best effortsto
assist NASA in achieving its god for the participation of Smdl Disadvantaged Businesses
(SDB'’s), Women Owned Smdl Businesses (WOSB' ), Higtorically Black Colleges ad
Universties (HBCU's), and other Minority Educationd Inditutions (MEI’s) in NASA
procurements. Investment in these organizations reflects NASA’s commitment to increase the
participation of minority concernsin the aerospace community, and it isto be viewed asan
investment in the Nation'sfuture. In addition, proposers for the Pl Instrument investigations,
other than small business concerns, are advised that their proposals are required to contain a
plan that includes gods for subcontracting with small, small disadvantaged, women-owned, and
Higtoricaly Underutilized Business Zone (HUBZone) smdl business concerns. Specid note:
Fogtering participation of HBCU’s and other MEI'sin NASA's space science missons may be
achieved through and be a critical component of any proposed E/PO program, thereby
satisfying two requirements Smultaneoudy.

2.4  Summary of Selections Desired Through thisAO

The following table summarizes the sdlections solicited through this AO and the desired number
of sdlections pending the availability of funds and the submisson of proposds of merit. In
addition, the last column identifies the type of E/PO activity to be proposed for each solicited
invedtigation.

Name/Type of | Pl + Team Facility Team | FacilityTeam Type of Assoc.
Investigation Selection Leader Selection Member E/PO
Selections Participation*

11




None; Pl team exists Per original
PIMRR-MK I1 from previous msn. None None selection
None; Pl team exists Per original
MARCI-WA from previous msn. None None selection
Operated as Facility Per original
MARCI-MA by MARCI team None None selection
Subsurface None; provided by Deputy Team
Sounding Radar None mission partner Leader plus<4 A
New MRO
I nstruments 2 None None B
Accelerometer
Data (MRO) None 1 <2 A
MRO Orbit
Tracking Data None 1 <2 A
MRO Radio
Occultation Data None 1 <2 A

* Types of E/PO proposals:

A: Participationinthe overall Mars Explorations E/PO program managed by the Jet Propulsion Laboratory.
B: New stand-alone program (1 - 2 % of proposal budget) plus participation in the overall Mars Exploration
E/PO program managed by the Jet Propulsion Laboratory.

3.0 BACKGROUND

Achieving the objectives given in Section 2.1 above will require an orbiter carrying a suite of
remote senang indruments that combine globa monitoring of seasond changesin the
atmosphere and surface, regiona surveys of the surface and possibly of the subsurface, as well
as dedicated targeting of hundreds of Sites a unprecedented high spatial and spectral
resolutions. These requirements for MRO 2005 are based on the report, titled “Mars
Exploration Program: Scientific Goals, Objectives, Investigations and Priorities,”
prepared by the Mars Exploration Payload Analysis Group (MEPAG) chartered by NASA’s
Office of Space Science (OSS). These objectives and potentia technical approaches are
discussed in the document, “Report of the Science Definition Team for the Mars
Reconnaissance Orbiter,” prepared by the MRO 2005 Science Definition Team (SDT)
chartered by OSS to recommend scientific objectives of the 2005 Orbiter mission.

ThisAO isavailable eectronicdly via Internet host http://spacescience.nasa.gov/ by opening
“Research Opportunities” from the menu. Additiona information about this AO may be
obtained from the Acting MRO 2005 Program Scientist:

Dr. James Garvin

Research Program Management Division
Code SR

Office of Space Science

NASA Headquarters

Washington, DC 20046-0001
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USA
Facsmile 202-358-3095
E-mal:  jamesgarvin@hg.nasa.gov

A Proposal Information Package (PIP) that contains the Technical Descriptions and Instrument
Interface Definitions for the MRO 2005 Mission and that will be needed for the preparation of a
formal proposa to thisAO isavailable through the MRO 2005 Program Library (Appendix

D). Paper copies of the PIP and further information on its access procedures may be obtained
from:

Mr. William Mateer
Mail Stop 301-486
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, CA 91109-8099
USA
Facamile 818-393-5239
E-mal:  wmateer@pop.jpl.nasa.gov

Quedtions regarding clarification of itemsin the PIP should be submitted in writing or
dectronicaly to William Mateer at the above address. Responses to inquiries received will be
available dectronicaly on the Site given above. Anonymity of persons who submit questions will
be preserved.

A number of reports are referenced in this AO are available eectronicaly from the MRO
Library, induding the Report of the Science Definition Team...,” and the MEPAG Report,
“Mars Exploration Program....” noted above; see Appendix D.
40 PROPOSAL OPPORTUNITY PERIOD
This AO isissued for the singular opportunity of the Mars Reconnaissance Orbiter 2005
mission as described herein. Proposas for dl solicited investigations are due by the single date
given in Section 8.0 below.
50 MRO 2005 MISSION REQUIREMENTS AND CONSTRAINTS

51  Mission Overview
The MRO 2005 spacecraft will be launched on an Intermediate-class (e.g., Detalll/IV or

Atlas [11/V) launch vehiclein August 2005. It isexpected to arrive at Marsin March 2006,
where an onboard propulsion sysem will insert it into an dliptical polar orbit with a period of
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~35 hours. Four to sx months of aerobraking will then place the spacecraft into a 200 x 400
km dliptica orbit with an equatoria noda crossing near 3:00 PM Mean Solar Time. In this
configuration, the perigpgs of the orbit will rotate around the planet, giving low-altitude access
to dl latitudes and longitudes. After an extended period of high spatid resolution mapping, the
perigpsis dtitude will be raised by onboard propulsion to anear-circular orbit of gpproximately
400 km. Thetiming of this change in orbit will be decided during the primary science phase of
the MRO mission. The equatorid node crossing will remain near 3:00 PM Mean Solar Time.
Owing to this anticipated range of orbit dtitudes, al proposed remote-senaing insruments must
be able to acquire meaningful data over the range 200 to 400 km.

The MRO ingruments will routingly be nadir-pointed throughout the mission except for
occasiond times (perhaps afew per day) when the spacecraft will point the instruments up to
30° off-nadir in the cross-track direction to enable targeted observations of key areas of
interest. Proposed science instruments requiring different or routine off-nadir pointings must
provide their own articulation devices as part of the flight hardware. During the primary science
mission, MRO 2005 is expected to view hundreds of stes at high spatid resolution. Therefore,
even though its data rate will be an order of magnitude larger than that of earlier Mars missons,
the main limitation on the number of stestha may be targeted is likdly to be the downlink data
rate.

Towards the end of its primary science misson, MRO 2005 is intended to provide navigational
and telecommunications support for missons launched in the 2007 Mars launch opportunity.
During this rlay period, MRO will give priority first to its support role for the arrival and
primary operations period of the Mars 2007 mission(s) and second to the continuation of its
own globa and seasond coverage, in addition to limited targeted observations. Upon
completion of its primary science mission, the MRO will remain on dation asa
telecommunication relay for future Mars missons, perhaps through 2010. Extended science
operations, including reconnaissance of future landing sites, will require future gpprova and
funding of an extended MRO science misson.

Certain congraints are mandated by NASA's commitment to cost efficiency in the MRO 2005
mission. The cost congrained nature of the mission requires that the scientific payload will be
limited by available payload resources for mass, energy, volume, data rate, duty cycle, and
other key resources as specified in the PIP. Therefore, proposed instruments must demonstrate
adequate reserves and margins cons stent with contemporary design principles and engineering
practices.

The PIP contains detailed descriptions of the 2005 Orbiter Mission and spacecraft, the
environments in which the instruments are expected to survive and operate, Principa
Investigator (P1) responsbilities and ddiverables, and the cgpabilities of the MEP ground
system and mission operations. In case of a conflict between this AO and the PIP, the AO
takes precedence.
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The Misson Management Office (MMO) has been established within the Planetary Hight
Projects Directorate at the Jet Propulsion Laboratory to provide cost-effective misson
operations support to dl space science missonsa JPL. The MMO will provide the mission
operations support with multimission capabilities and MRO 2005 mission specific capabilities.
The god of the MMO isto provide such support with minimum cost and maximum benefit.

5.2 M ass Constraints:

For al instruments proposed in response to this AO, innovetive design approaches that
incorporate technologica advancesin low cog, light weight, high performance instruments are
encouraged.

The current best estimate of the total mass dlocation for the investigations solicited by thisAO is
63 kg. The report by the MRO Science Definition Team (see MRO Library, Appendix D)
suggested mass targets of 40 kg for a high resolution imager and 23 kg for animaging
gpectrometer. To accomplish the MRO science objectives, no single instrument should use dl,
or nearly al, of the 63 kg mass dlocation. Mass margins are discussed in the PIP (Section
3.2.1).

5.3 Investigation Phases and Schedule Constraints
For invedtigations selected for MRO, the following phases are defined:

Formulation Phase
Phase A Investigation Definition
Period: 2-3 months, garting from time of Selection
(Target: November 2001 — January 2002)
[Phase ends with initid Confirmation Review]

Phase B Invedtigation Design
Period: 6 months, from End of Phase A
(Target: February — July 2002)
[Phase ends with Project PDR and fina Confirmation Review]

Implementation Phase
Phase C/D Investigation Detailed Design, Build, Test, and Integration
Period: From End of Phase B through Launch plus 30 days
(Target: August 2002 — September 2005)

Phase E Investigation Operations and Data Andysis
Period: Launch plus 30 daysto end of Primary Science Phase* + 6 months
(Target: October 2005 — May 2009)
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*For investigations using the spacecraft accelerometer data, Phase E ends 6 months after the
end of aerobraking (Target: September 2005 — May 2007).

In order to meet the launch window in August 2005, adherence to the following nomina
program schedule is anticipated:

Commence Phase A studies for Pl Instrument investigations November 2001
Initid Review and Confirmation for Hight of new instruments January 2002
Project Prdiminary Design Review (PDR) June 2002

Find Review and confirmation for Hight of new insruments Jduly 2002
Critical Dedgn Review April 2003
Ddlivery of flight hardware to JPL April 2004
Mission launch August 2005

54 Cost Congtraints

It istheintent of NASA to select a combined payload that best satisfies the Group | science
requirements within the most favorable combination of payload mass and combined instrument
cost. Presently, the MRO Project is budgeting guidelines of $18M and $32M, respectively, for
the Imaging Spectrometer and the High Resolution Imager (or thelr equivaents). These
guiddinesinclude dl investigation reserves and cover al phases of development activity through
Launch plus 30 days.

Furthermore, the MRO funding profile is highly congrained during the firg part of the MRO
development, with the bulk of funding to come after FY 2002, which should be reflected in the
funding profiles for each proposa involving insrument development. For the phase A/B period
(running from gtart of contract until successful confirmation of the investigation after Project
PDR; see section 5.3), the funds available for the instrument development are congtrained. The
total obligations for the Phase A/B period are no more than $2.7M for the imaging spectrometer
and $3.7M for the High Resolution Imager (or equivdents). Theselimitsinclude dl financia
obligations, including any contracts for long lead items needing to be placed during this period.
Findly, note thet 1 to 2 percent of the MRO tota run-out cost for each sdlected instrument
investigation (see Section 2.4) isto be reserved for E/PO activities, where it is expected that the
bulk of these activities and their funding will comein the operationa phases of the MRO
mission.

Codt rediism and overd| cost effectiveness are important criteriain the selection of the Principa
Investigetor Instruments, and a favorable funding profile is one that reduces the funding
requirements needed in the early years. However, aredigtic schedule for development is
required, including the identification and proposed development of long-lead items.
Investigators must recommend reserves for mass, power, and funding based on the maturity of
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the proposed design. The reserves will be evauated and the finding factored into the best value
asessment. Investigators must define descope options (if any are practical), decision dates for
implementation, costs avoided, and science impact associated with each descope option (if
any).

For Facility Team members (see Section 2.4), the budget guiddines for Phases A-D
(4 years. Sdection through Launch plus 30 days) are asfollows:.

SSR  Deputy Team Leader: $500K and  Team Members:  $240K each

OTHER* Team Leaders: $170K each; Team Members $100K each
* Accelerometer, Orbit Tracking, and Radio Occultation

It is expected that activity will increase toward the end of Phase D, which should be reflected in
the proposed cost profiles as gppropriate. The greater amounts for the SSR Facility Team
members are based on the expectation that U.S. Team Members will be actively involved in the
design and development of the instrument to be provided by a partnering organization.

Proposing Facility Team Leaders and Members are to estimate Phase E costs by year for the
nomina period October 2005 to May 2009 (end of the primary science phase plus 6 months)
for dl investigations except those proposing to study Acceerometer data, for which the period
is October 2005 to May 2007 (end of aerobraking plus 6 months). The budget guideinesin
Phase E for the SSR Deputy Team Leader is $150K per year and for Team Members $100K
per year. Guiddinesin Phase E for other Facility Team Leaders are $100K per year and Team
Members $50K per year.

Each Team Leader/Team Member proposd isto come from asingle Principa Investigator
without any Co-Investigators or collaborators. However, avery restricted number of anallary
personnel may be included in such proposals provided that they are very wdl judtified by way of
their proposed responsibilities and that it is clear the Pl him/hersdlf is committed to serving on
the Team and not merely to be represented by a member of hislher proposal team, no matter
how well qudified.

55  Science Operations Requirements

It is expected that each PI of an Instrument investigation selected through this AO will develop
and maintain a science operations facility at their own indtitution to provide insrument command
generation and transmission to the MRO 2005 Project office at JPL and to retrieve essentia
ingrument telemetry data for instrument performance assessment and hedlth and welfare
asessment. The Pl science operations facility and network configuration must meet TMOD
security requirements. The plans and budget for the design and gtaffing of these individua Pl
science operations facilities must be provided in the proposas.
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To enable these activities, the MRO Project will provide to each PI of an instrument
investigation a Science Operations and Planning Computer (SOPC), complete with operations
compatible software, connections to an acceptable network, and maintenance. Implementation
of science operations facilities and cgpability in time to support spacecraft/instrument testing and
operationswill be monitored by the MMO and the MRO Project by means of schedule,
reviews, meetings, documentation, and configuration control.

MRO is expected to target hundreds of gtes throughout its primary science mission, dthough
the number of stesthat can be observed on any given day will vary throughout the misson, from
1-2 per day when Marsis at greatest range, up to severd per day when data downlink rates are
high. The MRO MARCI MA facility camerawill provide context imaging for targeted high-
resolution observations, and many targeted observation sequences will require co-located
observations by severd MRO instruments. Some fraction of the targeted observing sequences
will be dedicated to sdection and characterization of future landing sites and of other Sites
having high priority within the MEP. NASA aso resarves the right to direct (coordinated)
observing of additiond sitesin response to requests from the broader scientific community and
in support of public outreach activities. All of the MRO targeted observations will be
coordinated through the Project Science Group's Targeting Acquisition Group (TAG).

5.6 Data Palicies and Validation Requirements

The MRO 2005 Project requires that raw data, calibration records, and processed data be
maintained in an updated form throughout the period of investigation. Specifically, each selected
Ingrument PI and Facility Investigation Team must plan:

To maintain a continually updated record of the "best verson” of the data until
meaningful changesin deta calibration no longer occur;

To release data in an gppropriate manner for public access as soon asfeasible;

To make appropriate data records available to other investigators and project and
personnd during the misson for shared andysis, ad

To support the timely processing and distribution of data, including their deposition in
the Planetary Data System (PDS).

ItisNASA policy that PI’s do not have exclusive use of data taken during the course of their
investigation for any proprietary period. In order to engage the public more fully, investigators
are strongly encouraged to release subsets of particularly interesting initid dataon adaily to
weekly basis or during specid campaigns to be defined by the MRO Project Science Group
and Project Management (plans for, and actua release of, data for public engagement will be
coordinated through the MRO Project Science Group). Therefore, as part of a proposer’s
data release plan, discussion of the volume and timing of detafor early release must be
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addressed, and the necessary preparations costed accordingly. NASA, through the MRO
Project, reserves the right to direct or conduct processing and release of data needed for
mission or program planning (e.g., to define targets for observation or to characterize landing
stesfor future missions) and aso to support public engagement.

PI’s selected for ingrument investigations must plan to archive their Data Products in the
Planetary Data System (PDS) in a PDS-compatible data format. Plans must conform to policy
and requirements for the validation and archiving of data presented in the document, “ Mars
Exploration Program Data Management Plan”(see Appendix D). After ashort period for
verification and validation, not to exceed six months, the Pl must deposit the vaidated detain
the PDS; analys's, preparation, distribution and archiving of dl instrument team data products
are to be completed within sx months of the end of the primary mission. Exceptions to this
guideline are to be identified and appropriate judtification given. Data Products will be archived
in the PDS as soon as they are available, on atime scde commensurate with the level of data
processing to be identified in the Science Data Management Plan. Image data will be made
available publicly shortly after reception on the ground.

Initid dataandysesfor the investigations solicited here will be accomplished by the PI’s and
their teams. Therefore, proposers are expected to include, as part of their proposed Mission
Operations and Data Andysis activities, a clear definition of the roles of al the science team
members and a data andyss plan that is consstent with PDS archiving activities. Cost
edimates for Pl Investigation Instrument team activitieswill cover dl phases, incdluding Mission
Operations and Data Analyss.

In addition, because of the requirement for depodtion of datain the PDS, dl Pl Instrument
|nvestigation proposas in response to this AO must specificadly include the costs of cdlibration,
verification, and preparation of datafor trandfer to the archive. Leve 0 (raw data) will be
archived by the MRO Project. Information required for use of data acquired or provided by
Spacecraft sysems (e.g., accelerometer data or context images) will be provided by the MRO
Project and need not be budgeted in the proposed investigations, however costs for archiving of
higher level, derived data products should be addressed.

Facility team members must likewise define appropriately scoped data plans, emphasizing
needed interactions with the Project and facility hardware providers during prelaunch
development activities and/or prior to the start of data acquisition at Mars. Plans should identify
specific data products and provide a schedule for the required data analysis and digtribution,
including archiving, of dl dataproducts. Anayss, preparation, distribution and archiving of al
data products are to be completed within six months of the end of data acquisition (end of
aerobraking or end of the primary mission, as appropriate).

The MRO mission is expected to play akey role in identifying and evauating surface stes for
future landers. As such, NASA will require coordinated observations between the various
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ingruments, with data being avalable in atimely fashion, to support programmatic and E/PO
activities of the MEP.

5.7  Reducing Instrument and Instrument Oper ations Costs

Because of the firm overd| limitation on the science costs and the total coststo NASA of the
2005 MRO mission, prospective investigators are encouraged to seek innovative approaches to
reducing both instrument and instrument operation costs, as well as the resources required from
the Orbiter (for example, through the sharing of spacecraft resources). Such a strategy would
be presented as an option in the proposal. Another approach to U.S. (NASA) cost savingsis
to share payload development costs through collaboration with other U.S. Government agencies
or with private industry, and/or through internationa collaboration. International cooperative
agreements can add to management complexity and risk, however, proposers should ensure
that such arrangements offer sgnificant benefits while maintaining clear technicd and
management interfaces. In any case, however, adequate resources mus be budgeted for the
deposition of appropriately reduced and calibrated data in the PDS (see Section 5.5 above).

5.8  Technical and Management Requirementsfor Principal Investigator
Instrument I nvestigations

5.8.1 Technical Requirements

A proposd in response to this AO must address dl technica aspects of its investigation from the
beginning of funding through delivery of the data for archiving, the publication of resultsin the
peer-reviewed literature, and the conduct of an appropriate E/PO program. Proposers are
encouraged to propose innovative processes, techniques, and activities to accomplish these
objectives and to demongtrate cost, schedule, and technical efficiencies. Based on the science
objectives outlined for thismission, it is anticipated thet the insruments will generate extremely
large volumes of data. Therefore, proposdsinvolving the provision of flight experiments should
clearly discuss dtrategies for any type of data compression that may be implemented.

As part of the accommodeation and integration of an instrument on the MRO 2005 spacecraft,
the Project will provide suitably designed mounting brackets. However, the cost and
development of any deployable booms and other mechanisms needed by an instrument will be
the respongbility of the proposer. The proposer must ensure that any such booms or
mechanisms do not interfere with the operation of the spacecraft.

The proposer is responsible for the scientific success of his’her investigation. The proposa must
describe the technical gpproach for every ement of the investigation to ensure that the
investigation does not exceed the bounds of the available spacecraft or financial resources. The
proposa must demondrate that any proposed hardware will operate reliably, must clearly spell
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out theroles of al Co-1's, and mug show that the resulting data can be interpreted in away to
achieve the investigation’s Sated objectives.

5.8.2 Management Requirements

NASA intendsto give the proposer and highher team the ability to use their own management
processes, procedures, and methods to the fullest extent possible. Therefore, each proposing

Pl Instrument investigation team is encouraged to define the management gpproach best suited
for their particular investigation and teaming arrangement. This gpproach should be
commensurate with the investigation’ s implementation approach, while retaining asmple and
effective management structure that ensures adequate control of development within the cost
and schedule congraints. The proposal must contain a Work Breakdown Structure (WBS) that
best fitsits organizationa approach and the overal mission design.

6.0 PROPOSAL SUBMISSION INFORMATION
6.1  Noticeof Intent to Propose

A Notice of Intent (NOI) sgnifying the writer'sintent to submit a proposa in response to this
AOQ isrequested to be submitted by al proposers viathe World Wide Web site
http://props.oss.hg.nasa.gov by the schedule noted below. Proposers without access to the
Web or who experience difficulty in using this Site should send an E-mall to dtripp@hg.nasa.gov
requesting assistance.

To the extent the following information is known by the NOI due date, the Website for NOI's
will request the following informetion:

* Name, address, telephone number, fax number, E-mail address, and ingtitutional
afiliation of the M.

* Full names and indtitutiond affiliations of any Co-Investigators (Co-1's). If any Co-I's
or other team members are from non-U.S. indtitutions, the organization that will provide
support for these people should be identified in the Comments box on the form.

* A brief satement (150 words or less) that includes dl of the following:

- Thescientific objectives of the proposed investigation;

- ldentification of new technologies that may be proposed as part of the
investigation; and

- The Education/Public Outreach objectives of the proposed investigation.

* Thename of the Lead Representative from each partner organization (industrid,
academic, nonprofit, and/or Federd) included in the proposing team.

Note that al information provided in an NOI isfor NASA planning purposes only, is
confidential, and is replaced by information in the fina proposal.
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6.2  Preproposal Conference

In order to provide the community of interested proposers with the latest and best information
about this MRO 2005 mission, aswell as to answer questions about this AO, NASA will host a
Preproposa Conference to be held in the James E. Webb Memorid Auditorium a NASA
Headquarters on the date given in Section 8.0 below starting promptly a 9:30 AM and ending
by 3:30 PM. Note that al expenses and arrangements for attending this meeting are the
responsbility of the attendee, and NASA fundsmay not be used to defray any of the associated
codts. Questions may be submitted in advance in writing or by E-mail to the MRO 2005
Program Scientist identified in Section 3.0 of this AO. Every effort will be made to answer all
guestions submitted at least one week in advance of the Conference a the meeting. Questions
submitted at the Conference itself will be answered to the extent possible; those not answered at
that time, as well as the answersto al questions submitted in advance, will be posted on the
Web gte of this AO within two weeks of the Conference. In dl cases the anonymity of the
author of the questions will be preserved.

6.3  Format of Proposals

Appendix B provides detailed information concerning the contents and format of proposals
submitted in response to this AO. Note that two types of proposals are solicited, those for
Investigations Invalving Hight Insrumentation and those for Investigations Involving
Membership in a Facility Team, which are treasted separately in Sections 2.0 and 3.0 of
Appendix B, respectively. Section 1.0 of this Appendix provides overview guidance gpplicable
to both types of proposals.

6.4  Proposalswith non-U.S. Participation

NASA welcomes proposals having participants from non-U.S. indtitutions provided that they
are offered on a no-exchange-of-funds basis and dso comply with current U.S. restrictions
concerning the export of technology. Foreign proposals and proposadsincluding foreign
participation must include a section discussng compliance with U.S. export laws and
regulations, e.g. 22 CFR Parts 120-130 and 15 CFR Parts 730-774 as applicable to the
circumstances surrounding the particular foreign participation. A full statement of the policies
concerning such proposals, whether from a U.S. organization with non-U.S. Co-1’sor from a
non-U.S. organization with or without U.S. Co-I's, isgiven in Section 6.0 of Appendix B. In
ather case, letters of endorsement from al organizations sponsoring norntU.S, participants must
be received at the address given in Section 6.5 by the schedule given in Section 8.0.

6.5  Submisson of Proposals
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The sgned origind plus 40 copies of instrument proposas; 30 copies of Facility Team
Member/Leader proposals, must be received at the following address by the schedulein
Section 8.0 below:
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Mars Reconnai ssance Orbiter 2005

NASA Peer Review Services

Suite 200

500 E Street, SW

Washington, DC 20024-2760
Td: 202-479-9030

NASA’s policy concerning late delivery of proposalsis given in Appendix A, Section VII.

7.0

PROPOSAL EVALUATION, SELECTION, AND IMPLEMENTATION

Evaluation Criteria

The fundamenta am of the NASA investigation acquisition processisto identify scientific ideas
that are tested and verified by unique instrumenta and/or anaytical capabilitiesthat best suit the
overadl scientific and cost objectives of the program as described in the AO. The following
criteriawill be used in evauating dl proposas submitted in response to this AO. The weight of
esch criterion is given in parertheses.

1

Scientific Merit

The scientific merit of the proposed investigation and its relevance to this specific
opportunity and to the established mission plans and objectives. (35 %)

Technicd Merit and Feasibility

For Principa Invedtigator Instrument proposals: The adequacy of the proposed
ingrument for the proposed investigation with particular regard to the instrument's ability
to supply the data needed for the proposed investigation within mission congtraints such
as mass, volume, available energy, available data storage and transmission rates, and
sequencing of operations and the adequacy of plans for data andlysis and archiving.

(30 %)

For Facility Team proposals: The appropriateness of the proposed investigation to the
data that will be supplied by the misson’sfacility ingrument or engineering system (es
described in the PIP for thisAO). (30%)

Implementation risk, including cost realism and reasonableness, and implementation
approach.

For Principa Investigator |nstrument proposals: In al cases, cost redism and cost
reasonableness will be used to determine an overall cost risk (uncertainty) associated
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with the investigation. Implementation aspects include demonstrated capability to adhere
to sound business practices. (20 %).

For Facility Team proposas:; Cost redism and reasonableness will be used to determine
an overdl codt risk. (20 %)

4, The competence and relevant experience of the proposer and any proposed
invetigdive team as an indication of their ability to carry the investigation to a successful
concluson, including timely archiving and digtribution of data, and the commitment of the
proposer's indtitution as measured by the willingness of the indtitution to provide the
necessary support (logigtics, facilities, etc.) to ensure that the investigation can be
satisfactorily completed. (15 %)

7.2 Evaluation Procedures

Proposds received in response to this AO will be evaluated in accordance with the provisions
of NASA Federa Acquisition Regulations (FAR) Supplement Part 1872, “Acquisition of
Investigations,” that may be accessed through the Internet host
http://www.hg.nasa.gov/office/procurement/regs/1872.htm.

All proposals will be subjected to a preiminary screening to determine their suitability and
responsveness to the AO. Proposalsthat are not in compliance with the congtraints,
requirements, and guidelines of this AO will be handled as technica correspondence and
returned to the proposer without further review. Those proposalsthat are responsive to the AO
will then be subjected to a preliminary technical, management, and cost assessment.

Following these prdliminary actions, the scientific and technical aspects of each proposal will be
assessed by panel's composed of reviewers who are scientific and technical peers of the
proposers. The purpose of this peer evauation will be to determine the scientific and technical
merit of each proposal, expressed in terms of its mgjor and minor strengths and weaknesses.

The Educationa/Public Outreach plan for the Principad Investigator Instrument proposas will be
appraised by apand of personne having professona credentids in those fidlds, aswell as
scientists who have demongtrated experience in E/PO activities.

7.3  Categorization Process

After dl scientific, technical, management, and cost evauations are completed based on the
criteriagiven in Section 7.1 above, an ad hoc Categorization Subcommittee of the Space
Science Steering Committee (SScSC; see further below in Section 7.4), consigting of U.S. Civil
Servants, will meset to categorize the submitted proposals according to the definitionsin NASA
FAR Supplement 1872.403, asfollows:
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Category I: Well concelved and scientificaly and technically sound investigations
pertinent to the goals of the program and the AO's objectives and offered by a
competent investigator from an ingtitution capable of supplying the necessary support to
ensure that any essentid flight hardware or other support can be delivered on time and
that the data can be properly reduced, anayzed, interpreted, and published in a
reasonable time. Investigations in Category | are recommended for acceptance and
normally will be digplaced only by other Category | investigations.

Category 11: Well concelved and scientificaly and technicaly sound investigations,
which are recommended for acceptance, but at alower priority than Category |.

Category I11: Scentificaly or technicaly sound investigations which require further
development. Category |11 investigations may be funded for development and mabe
reconsdered at alater time for the same or other opportunities.

Category IV: Proposed investigations which are recommended for rgjection for the
particular opportunity under consideration, whatever the reason.

Note that neither the total cost of a proposed investigation nor the evauation of a proposal’s
plans for E/PO activities, Technology Development and Transfer, and Smdl and Smdl
Disadvantaged Business and Minority Institutions will be used for the categorization process.

At any time during the evaluation process, NASA resarves the right to invite the PI’s of
proposas to answer questions of clarification about their proposas, including plans for E/PO
activities. If such an activity is planned, the request to participate, as well asdl questionsto be
answered, will be submitted in writing to the proposers. The response to the questions will be
returned by mail. Thisexercise will be only for NASA to darify perceived uncertaintiesin
understanding or interpretation of the materid in the proposas and will not be an opportunity for
the proposer to revise or otherwise augment a submitted proposal.

74

Selection Process

Following the eva uations described above, the Mars Exploration Program of the Office of
Space Science at NASA Headquarters will devel op arecommendation for selection based on
the available Category | and |1 proposas. This recommendation and al peer review and
categorization materias for al proposaswill be presented to the SScSC, composed of Civil
Service personnd gppointed by the Associate Administrator for Space Science, for an
independent review of the evaluation and categorization processes and records. After this
review, the fina evauation results, including the evauation results for the E/PO, technology, and
Smadl and Small Disadvantaged Business and Minority Indtitution participation will be forwarded
to the Associate Adminigtrator, who will make the sdlection(s). The sdection will dso take into
account the total cost and cost profile of each candidate investigation. The merit of plansfor
E/PO activities, Technology Development and Transfer, and Smal Disadvantaged Business and
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Minority Ingtitutions will be used to discriminate among proposas that are otherwise equd in the
fina selection process. Proposers are dso advised that the selection process may take into
account programmeatic and/or budgetary circumstances thet may arise after this AO isissued.

Proposers are advised that, in accordance with Section 2.0 of Appendix A, NASA may desire
to select only aportion of the proposer's investigation and/or may aso desire the proposer's
participation with other investigatorsin ajoint investigation. 1n such a case, the proposer(s) will
be given the opportunity to accept or decline the offer. Declination of such an offer may lead to
nonsdlection for thisflight opportunity .

Sdected Pl Ingtrument investigations will conduct two-month Phase A dudies. Aninitia
Review and Confirmation for Hight will be held at the completion of Phase A (see Section 5.3
of this AO); approval to proceed to Phase B will depend on passing the initid Confirmation for
Hight Review successfully. Approva to proceed to Implementation Phases C/D will depend on
passing the find Review and Confirmation for Hight successfully at the completion of Phase B.
These Phase A/B studies will focus on whether the proposed hardware can be completed and
delivered on a schedule consistent with the mission schedule given in Section 5.3.

For Fecility Team investigations, the Phase A/B studies will focus on the ability of the SSR (if it
is confirmed for the mission) and the spacecraft engineering system to deliver the data necessary
for their associated investigations.

7.5  Implementation Procedures

Sdected proposers will be notified by telephone and by letter; the letter will provide instructions
concerning the steps necessary to initiate funding of their award. Non-government awardees
will receive subcontracts from JPL. It is expected that dl selected PI'swill attend afirst
meeting of the Project Science Group (PSG; see Section 7.6 below) within several weeks of
sdection notification.

Those proposers not selected will be notified by letter and offered a debriefing based on the
strengths and weaknesses of their proposals. This debriefing may be by telephone or in person
at NASA Headquarters at the discretion of the proposer; however, in the latter case, NASA
funds may not be used to defray travel codts.

7.6  Formation Of Project Science Group

Subsequent to the sdection of investigations by NASA through this AO, aMRO 2005 Project
Science Group (PSG) will be established, composed of the PI’s of the Instrument investigations
and the Facility Team Leaders selected through this AO, aswell asthe PI’'s of the PMIRR-
Mkl and the MARCI-WA investigations and a representative of the Subsurface Sounding
Radar (if oneis offered to and accepted by NASA for thismisson). Any Interdisciplinary
and/or Participating Scientists selected through future solicitations will also become members of
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the PSG. The PSG will be co-chaired by the MRO Project Scientist from the Jet Propulsion
Laboratory and the MRO Program Scientist from NASA Headquarters. The PSG will meet
regularly through the lifetime of the MRO 2005 Mission with a charter to work with the Mars
Exploration Program Office to maximize the scientific return of this misson within the exigting
resources.

One key activity of the MRO 2005 PSG will be to coordinate targeting requests, including the
smultaneous observation of Stes by more than one of the MRO instruments. The Targeting
Acquisition Group (TAG) will be asubgroup of the PSG augmented by Mars Exploration
Program (MEP) representatives for the purpose of coordinating targets for high-resolution
obsarvation. MRO is expected to target hundreds of sites throughout its primary science
mission, dthough the number of stesthat can be observed on any given day will vary throughout
the misson, from afew per day when Marsis at greatest range to many per day when data
downlink rates are high. Although the mgority of targeted Sites will be proposed by the misson
PI’s as coordinated through the TAG, proposers to this AO should understand that some
fraction of these targeted observing sequences will be dedicated to sites having high priority
within the MEP, for example, to aid in the sdlection of landing sites for future Mars missons.

80 SCHEDULE

The following schedule applies to this Announcement of Opportunity:

PN O ] (= 1572 S ST June 6, 2001
Preproposal Conference........coovevvveereeieeseeseecee e June 15, 2001
NOtiCE Of INENE AUE.......eeeeiiiiiie e July 6, 2001
Proposa dueby 4:30 p.M. EST ......ccoovveiiiieiece e August 22, 2001
NonU.S. Letters of Endorsement due..........cocveeeeeeeveeeennes September 19, 2001
Sdlections announced (target).......ccveeeeveeceeveeveese e, November 2001

Proposals are to be delivered to the address given in Section 6.5 above. Note that proposas
received after the deadline indicated above will be handled in accordance with the policy for late
proposds as given in Section 7.0 of Appendix A.

9.0 CONCLUSION

The objectives of the Mars Reconnaissance Orbiter 2005 mission are wide ranging and
represent a Sgnificant step forward in the systematic study of Mars by performing detailed
orbital remote sensng science investigations that will both greatly expand our knowledge about
this planet and aso help prepare for the future of exploration of its surface. NASA’s Office of
Space Science sncerdly invites the international community of interested scientists to participate
in thisimportant and exdting misson.
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Edward Weller
Associate Administrator for
Space Science
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APPENDIX A

GENERAL INSTRUCTIONSAND PROVISIONS
(NASA Federa Acquisition Regulations (FAR) Supplement (NFS) 1872.705-1)

. INSTRUMENTATION AND/OR GROUND EQUIPM ENT.

By submitting a proposdl, the investigator and ingtitution agree that NASA has the option to
accept dl or part of the offeror's plan to provide the instrumentation or ground support
equipment required for the investigation or NASA may furnish or obtain such insrumentation or
equipment from any other source as determined by the selecting officid. In addition, NASA
reserves the right to require use, by the selected investigator, of Government instrumentation or
property that becomes available, with or without modification, that will meet the investigative
objectives.

I[I. TENTATIVE SELECTIONS, PHASED DEVELOPMENT, PARTIAL
SELECTIONS, AND PARTICIPATION WITH OTHERS.

By submitting a proposd, the investigator and the organization agree that NASA has the option
to make atentative sdection pending a successful feasibility or definition effort. NASA hasthe
option to contract in phases for a proposed experiment, and to discontinue the investigative
effort at the completion of any phase. The investigator should adso understand that NASA may
desire to sdlect only a portion of the proposed investigation and/or that NASA may desire the
individud's participation with other investigatorsin ajoint investigetion, in which case the
investigator will be given the opportunity to accept or decline such partial acceptance or
participation with other investigators prior to a selection. Where participation with other
investigators as ateam is agreed to, one of the team members will normaly be desgnated asiits
team leader or contact point.

1. SELECTION WITHOUT DISCUSSION.

The Government reserves the right to regject any or al proposas received in response to this
AO when such action shal be considered in the best interest of the Government. Notice isaso
given of the possibility that any selection may be made without discusson (other than
discussions conducted for the purpose of minor clarification). It istherefore emphasized that dl
proposals should be submitted initidly on the most favorable terms that the offeror can submit.
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V. FOREIGN PROPOSALS.

See Appendix B, Section 6.

V. TREATMENT OF PROPOSAL DATA.

ItisNASA palicy to use information contained in proposa's and quotations for evaluation
purposes only. While this policy does not require that the proposal or quotation bear a
regtrictive notice, offerors or quoters should place the following notice on the title page of the
proposa or quotation and specify the information, subject to the notice by inserting appropriate
identification, such as page numbers, in the notice. Information (data) contained in proposas
and quotations will be protected to the extent permitted by law, but NASA assumes no liability
for use and disclosure of information not made subject to the notice. To prevent inadvertent
disclosure, proposd data shall not be included in submissions (e.g. find reports) that are
routinely released to the public.

RESTRICTION ON USE AND DISCLOSURE OF
PROPOSAL AND QUOTATION INFORMATION (DATA)

The information (data) contained in [insert page numbers or other identification]
of this proposal or quotation congtitutes a trade secret and/or information that is
commercid or financia and confidentia or privileged. It isfurnished to the
Government in confidence with the understanding thet it will not, without
permission of the offeror, be used or disclosed for other than evauation
purposes; provided, however, that in the event a contract is awarded on the
basis of this proposa or quotation the Government shdl have theright to use
and disclose thisinformation (data) to the extent provided in the contract. This
regriction does not limit the Government's right to use or disclose this
informetion (dat) if obtained from another source without restriction.

VI.  STATUSOF COST PROPOSALS (U.S. PROPOSALSONLY).
The investigator's ingtitution agrees that the cost proposa isfor proposa evauation and
selection purposes, and that following sdection and during negotiations leading to a definitive

contract, the ingtitution may be required to resubmit cost information in accordance with FAR
15.403-5.
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VIl. LATE PROPOSALS.

Proposas or proposal modifications received after the latest date specified for receipt may be
considered if asignificant reduction in cost to the Government is probable or if there are
sgnificant technica advantages, as compared with proposals previoudy received.

VIIl. SOURCE OF SPACE TRANSPORTATION SYSTEM INVESTIGATIONS.

Investigators are advised that candidate investigations for Space Transportation System (STS)
missions can come from many Sources.

IX. DISCLOSURE OF PROPOSALSOUTS DE GOVERNMENT.

NASA may find it necessary to obtain proposa evaluation ass stance outside the Government.
Where NASA determinesit is necessary to disclose a proposa outside the Government for
evauation purposes, arrangements will be made with the evauator for gppropriate handling of
the proposal information. Therefore, by submitting a proposd the investigator and ingtitution
agree that NASA may have the proposa evauated outside the Government. If the investigator
or inditution desire to preclude NASA from using an outsde evauation, the investigator or
ingtitution should so indicate on the cover. However, noticeis given that if NASA is precluded
from using outside evauation, it may be unable to consder the proposal.

X. EQUAL OPPORTUNITY (U.S. PROPOSALSONLY).

By submitting a proposd, the investigator and indtitution agree to accept the following clausein
any resulting contract:

EQUAL OPPORTUNITY
During the performance of this contract, the Contractor agrees as follows:

(& The Contractor will not discriminate againgt any employee or gpplicant for
employment because of race, color, religion, sex, or nationd origin.

(b) The Contractor will take affirmative action to ensure that applicants are
employed, and that employees are treated during employment without regard to
their race, color, rdigion, sex, or nationd origin. Thisshdl include, but not be
limited to, (1) employment, (2) upgrading, (3) demoation, (4) transfer, (5)
recruitment or recruitment advertising, (6) layoff or termination, (7) rates of pay
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or other forms of compensation, and (8) sdection for training, including
apprenticeship.

(c) The Contractor shall post in conspicuous places available to employees and
gpplicants for employment the notices to be provided by the Contracting Officer
that explain this dause.

(d) The Contractor shdl, in dl solicitations or advertisements for employees
placed by or on behdf of the Contractor, State that all quaified applicants will
receive condderation for employment without regard to race, color, religion,
Sex, or nationd origin.

(€) The Contractor shal send to each labor union or representative of workers
with which it has a collective bargaining agreement or other contract or
understanding the natice to be provided by the Contracting Officer, advisng the
labor union or workers representative of the Contractor's commitments under
this dlause, and post copies of the notice in conspicuous places available to
employees and applicants for employment.

(f) The Contractor shall comply with Executive Order 11246, as amended, and
the rules, regulations, and orders of the Secretary of Labor.

(9) The Contractor shdl furnish to the contracting agency al information
required by Executive Order 11246, as amended, and by the rules, regulations,
and orders of the Secretary of Labor. Standard Form 100 (EEO-1), or any
successor form, is the prescribed form to be filed within 30 days following the
award, unless filed within 12 months preceding the date of award.

(h) The Contractor shal permit access to its books, records, and accounts by
the contracting agency or the Office of Federa Contract Compliance Programs
(OFCCP) for the purposes of investigation to ascertain the Contractor's
compliance with the gpplicable rules, regulations, and orders.

(i) If the OFCCP determines that the Contractor is not in compliance with this
clause or any rule, regulation, or order of the Secretary of Labor, the contract
may be canceled, terminated, or suspended in whole or in part, and the
Contractor may be declared indigible for further Government contracts, under
the procedures authorized in Executive Order 11246, as amended. In addition,
sanctions may be imposed and remedies invoked againgt the Contractor as
provided in Executive Order 11246, as amended, the rules, regulations, and
orders of the Secretary of Labor, or as otherwise provided by law.
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(j) The Contractor shal include the terms and conditions of subparagraph |
through 9 of this clause in every subcontract or purchase order that is not
exempted by the rules, regulations, or orders of the Secretary of Labor issued
under Executive Order 11246, as amended, so that these terms and conditions
will be binding upon each subcontractor or vendor.

(k) The Contractor shall take such action with respect to any subcontract or
purchase order as the contracting agency may direct as means of enforcing
these terms and conditions, indluding sanctions for non-compliance; provided,
that if the Contractor becomes involved in, or is threatened with, litigation with a
subcontractor or vendor as aresult of direction, the Contractor may regquest the
United States to enter into the litigation to protect the interests of the United
States.

XI.  PATENT RIGHTS.
(8 For any contract resulting from this solicitation awarded to other than asmal business firm
or nonprofit organization, the clause a 1852.227-70, "New Technology," shal apply. Such
contractors may, in advance of contract, request waiver of rights as set forth in the provision at
1852.227-71, "Requests for Waiver of Rightsto Inventions.”
(b) For any contract resulting from this solicitation awarded to a small business firm or nonprofit
organization, the clause at FAR 52.227-11, "Patent Rights-- Retention by the Contractor (Short
Form)" (as modified by 1852.227-11), shal apply.

APPENDIX B

GUIDELINES FOR PROPOSAL PREPARATION AND SUBMISSION

1.0 General Guiddines

The following guiddines apply to the preparation of proposals by investigatorsin response to
thisAO. The materid presented isaguide only and it is not intended to be al encompassng.
The proposer should provide information reltive to those items applicable or as otherwise
required by this AO.

In order to provide afirm bass for the comparison of proposals received in response to this
AOQ, the information concerning the Mars Reconnai ssance Orbiter (MRO) 2005 capabilities
and congtraints, the expected flight environments, the ground system capabilities and congraints,
and the requirements for data archiving, as described in the MRO Proposd Information
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Package (PIP) mus be used for proposal preparation (for information on accessing the PIP,
see Section 3.0 of this AO and Appendix D).

The proposd must consigt of only one bound volume with reedily identified sections. All
documents must be typewritten in English, use metric units, and be clearly legible. Proposds
must be printed on 8.5 x 11 inches or A4 European standard stock. Proposals may contain
two-page fold-outs up to 11 x 17 inches (or European equivaent), but such fold-outs count as
two pages each, or four pagesif printed on both sides, againgt the page limits (see Tables 1 and
6 below). Proposas may not reference a World Wide Web ste for any data or material
needed to understand or evauate the proposa, nor may any proposal materia be submitted by
any type of eectronic medium such as audio tape, videotape, floppy disk, etc.

Singe- or double-column format is acceptable. 1n complying with the page limit, no pageisto
contain more than 55 lines of text, the margins dl around must be one inch wide or wider, and
the type font must not be smdler than 12-point (i.e., must have < 15 characters per inch).
Figure captions must bein 12 point font athough text in the figures and in cost tables may
contain smaller font aslong asthey are easly legible.

In order to alow for recycling of proposals, dl proposas and copies must be submitted on plain
white paper only (e.g., no cardboard stock or plastic covers, no colored paper, €tc.).
Photographs and color figures are permitted if printed on recyclable white paper. The sgned
origind proposa (including cover page, certifications, and non-U.S. endorsements) must be
bound in amanner that makesiit easy to disassemble for reproduction. Except for the origina,
two-sded copies are preferred. Every side upon which printing gppears will be counted againgt
the page limits. The other copies for review must be stapled but not otherwise bound.

In al proposals, a science investigation must be clearly defined. The description of any
proposed instrumentation must provide adequate technical information to permit evauation of
both the concept and the practicd feasbility of the investigation in terms of the MRO spacecraft
resources, configurations, or specia requirements necessary for successful implementation. The
proposal should aso contain the best possible description of the proposer's plans for data
processing, management, and archiving, dl as gppropriate. Many of the details of the MRO
program data management procedures are not established at this time, but the proposal should
include as much information as possible concerning the investigator's plans, requirements, and
costs, epecidly those for unique data management requirements (hardware and software).

2.0 Contentsof Proposalsfor Investigations Providing Flight I nstrumentation

Each proposa must be submitted as a Sngle bound document that contains four parts as
indicated in Table 1:

1. Part 1. Science Invedtigation and Technica Plan;

2. Part 2: Management and Cost Plan;
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3. Part 3: Plansfor Education/Public Outreach, Technology Development & Trandfer,

and Smd| Disadvantaged Business and Minority Education Indtitution; and

4. Appendices.
Tablel. PageLimitsfor Investigations Providing Hight Instrumentation
Section of Proposal Page L imit
Cover Page/lnvestigation Summary Printed from web ste
http://props.o0ss.hg.nasa.gov
Table of Contents No limit
Instrument Summary Fact Sheet 2pp.*

Part 1. Science Investigation and Technical Plan

25 pp. (incld. <2 foldout pp.)*

Part 2. Management and Cost Plan

25 pp. (incld. <2 foldout pp.)

Part 3: E/PO, Tech. Dev. & Trans., and Sm. Disad.

BusinessMinority Educationd Indtitutions Plans

4 E/PO: 4 pp text. + budget
1. TD&T + SDB/MEI:

2 pp.

Appendices (no others permitted)
 Cogt and budget tables and supporting data

No page limits but minimum sze
encouraged.

* Resumes (2 pages maximum each)

» Statements of Commitment from Proposal

Participants

* Letter(s) of Endorsement from NorntU.S.

Participants (as appropriate)

 Contractua Statement(s) of Work

* NASA PI Hardware Selection Process (as

appropriate)

* References (as appropriate)

 Abbreviations and Acronyms

* The page limits for the Instrument Summary Fact Sheet and Part | are respectively

increased to 4 pp. and 50 pp. (including < 4 foldouts) if more than one mgor flight
instrument is proposed by a Sngle investigation.

2.1 Cover Page/lnvestigation Summary

A Cover Page/Proposal Summary isan integrd part of the proposa and is generated by
accessing the Web ste located at http://props.oss.hg.nasa.gov and filling in the requested
information. 1t isthen both printed out in hard copy for submission with the proposd, aswell as
submitted dectronically to that Web site. The Cover Page form requires the full names of the
Principd Investigator (P1) and the authorizing inditutiond officia, their addresses with zip code,
telephone and fax numbers, and eectronic mail addresses, aswell as the names, inditutions, and
E-mail addresses of al participants, and the total NASA Office of Space Science (OSS) Cost.
The Proposal Summary form provides the equivaent of about one-haf page of space for a
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brief description of the intended science investigation, aswell as a brief statement of the
objectives for Education/Public Outreach. Note that NASA enters the Summaries of dl
investigations sdlected for its various programs into a publicly accessble database. Therefore,
the Proposal Summary should not contain any proprietary or confidentid information that the
submitter wishesto protect from public disclosure.

Proposers mugt not reformat this Cover Page/Proposal Summary after it is printed, since the
information thereon is autometicaly entered into NASA’s main data base for the proposd. This
form may be accessed for editing of submitted materia up to the time of the proposa
submission deadline by following the ingtructions &t this Web ste. Proposers without access to
the Web or who experience difficulty in using this Ste may contact the Help Desk by E-mail &
dtripp@hg.nasa.gov for assistance. Finaly, note that submission of the dectronic Cover
Page/Proposal Summary does not satisfy the deadline for proposa submisson.

The printed copy of this Cover Page that is submitted with the proposal must be sgned by the
Pl and the officid of the investigator’ s organization who is authorized to commit the organization
to the completion of the investigation should it be sdected. This authorizing Sgnature now dso
certifies that the proposing indtitution has read and is in compliance with the three required
certifications printed in full in Section 7 of this Appendix; therefore, these certifications do not
need to be submitted separately.

2.2 Tableof Contents

The proposd must contain a Table of Contents that parallels the outline provided below in
Sections 2.3 through 2.5

2.3 Proposal Summary Fact Sheet

A Proposa Summary Fact Sheet that provides a brief description, including atable listing the
magor instrument parameters or specifications, of the proposed investigation must be included in
the proposd. Theinformation conveyed on this Fact Sheet should include the following: science
objectives, schematic description of the proposed instrument (including figures or drawings at
the proposer’ s discretion), objectives for Education/Public Outreach and new technology,
operations overview (including how science operations fit with mgor misson characteristics),
mission management overview (including teaming arrangement as known), schedule, and cost
estimate. This Fact Sheet isrestricted to two pages (preferably a double-sided single shegt).

2.4 Part 1. Science Investigation and Technical Plan
Part 1 of the proposa must provide a clear statement of the proposed investigation and how it

will address the science goals/objectives of the Mars Reconnaissance Orbiter 2005 mission.
The proposa should contain enough background information to be meaningful to areviewer
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who isgenerdly familiar with the field, athough not necessarily a specidist. The main body of
Part 1 will generdly contain the following:

1.

Investigetion Provide afull description of the concept of the proposed science
investigation and the method and procedures for carrying out the investigation, including
such factors asits relationship to past and any current efforts. This description should
indicate in detail the kinds of data that will be needed to carry out the stated objectives,
the experiment concept for obtaining these data, and how these data would be andyzed
once obtained (for example, comparison with current data or models, the production of
geologica maps, etc.). As gppropriate, the proposa should indicate how the
investigation relates to other misson investigations as solicited in this AO, and the
specific gpproach being taken to coordinate measurement goals and/or to share
ingrument hardware.

Instrumentation Provide afull description of the experiment hardware proposed to be
supplied that will produce the data necessary to complete the activities described in the
Investigation, including al information necessary to plan for its development, integration,
ground operations, and flight operations. The proposa must describe the technica
approach for every eement of the investigation to ensure that the investigation's
requirements do not exceed available spacecraft and/or financia resources. This
section must be complete without the need for additiona information for itsfull
understanding.

I. Payload Instrument Description Fully describe the proposed flight
insrumentation, including any associated deployment and/or pointing
devices, and indicate items that are proposed to be devel oped, and/or the
use of exiding ingrumentation or heritage from previous insrumentation.
Performance characterigtics should be directly related to the stated
investigation objectives. Strategies for any type of data compression that
may be implemented should be discussed clearly. The proposa should
describe any technology developments that are anticipated for devel opment
of the instrument, and also describe backup Strategies in the event that the
expected technologies become unavailable. The proposa should aso
describe any recognized need for supporting laboratory research or ground-
based, airborne, or other activities required to support development of the
ingdrument and/or its operation during the misson.

ii.  Payload/Instrument Integration Describe dl parameters of the instrument
pertinent to the accommodation of the instrument on the spacecrat,
induding but not limited to: volumetric envelope (including view angle
requirements); weight, power, energy, thermal, and telemetry requirements;
sengtivity to or generation of contamination (e.g., ectromagnetic
interference, gaseous effluent); data processing requirements, and any
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particular required ground handling equipment. A time profile of power
requirements should be described. This section must include an illugtration
with key dimengons of the proposed instrument and any ancillary hardware
that would be integrated onto the spacecraft.

iii.  Ground Operations. Describe al requirements for pre- and post-launch
ground operations support, science site implementation, and configuration
control. Include an estimate of the cost of developing and maintaining a
science operations facility a the Principd Investigator’ s home inditution
(see Section 5.5 of thisAO).

iv.  Hight Operations. Describe dl requirements for flight operations support,
indluding ingrument testing, cdibration, and misson planning, including any
gpecid communications or hear real-time ground support requirements, and
indicate any specid equipment or skills required of ground personnd.

3. Data Reduction and Vdidation. Discuss the data reduction and validation plan including
adefinition of archival data products and, insofar as possible, the method of their
production and expected format. Include an estimate of the cost of (ground) processor
capabilities required for data reduction, vaidation, analyss, and archiving. The data
plan should include discussion of the volume and timing of data for early release, a
schedule for the submission of vaidated archiva products to the Planetary Data System
(PDS), and the plan for submission of find interpretive papers to the peer-reviewed
literature, with an estimate of the cogts for these activities (see Section 5.6 of this AO).

4, Roles and Responsihilities. Describe specific roles and respongbilities of the Pl and of
each Co-Invedtigator, dong with atime-phasing of their activities Every named
participant must have an identified, pecific function that makes a demonsrable
contribution to the development and/or implementation of the investigation. A
condensed description of al prospective participants rdevant background, experience,
and sdlected publications (if appropriate) should be provided (note: this requirement is
not displaced by the resumes as specified as an appendix; see Table 1 above).

2.5 Part 2: Management and Cost Plan

The management plan sets forth the investigator's gpproach for developing and implementing the
investigation. It should, in particular, provide a discussion with regards to managing the work,
for the recognition of essentia manegement functions, and for the overall integration of these
functionsin order to meet the established review and ddlivery dates. When necessary or to
avoid duplication, references can be made to Part 1 sections, charts, and information. This
section provides ingght into the organization proposed for the implementing the investigation,
including the distribution of the work, the interna operations and lines of authority with
delegations, together with internd interfaces and relationships with NASA, mgor
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subcontractors, and associated investigators. A Work Breakdown Structure (WBS) shdl be
defined as apart of this proposd that clearly links the investigation organization with the cost
information in the cost plan (see Section 5.8.2 of thisAO). At aminimum, the dements of the
proposed WBS should include the following which aso need to be reflected in the Tota
Mission Cost Funding Profile (see section 2.7, Tables 3 and 4):

1.0  Management
1.1  Management Steff
1.2 Reviews
1.3  Misson Assurance
14  Sdencelnvedtigations
15 Reserves
2.0  Education & Public Outreach
3.0 SygemsEnginesring
40  Indrument System
4.1  Desgn & Fabricaion
4.2 Ingrument | & T
4.3  ATLO Support To Orbiter
50 Misson Operdions & Data Andyss
51  Misson Ops Development
5.2  Misson Ops Support
5.3  Scence Data Anadyss
6.0  Science Data Processng
6.1  Computers & SA Support
6.2  DataCommunications
6.3  Algorithms & Software

This section should summarize the investigator's proposed implementation gpproach for the
complete investigation, including the E/PO activities, by discusson of the management
organization (which should be illustrated with an organization chart), the decisionmaking
process, and the teaming arrangements. The responsibilities of team members, including
contributors and indtitutional commitments should be discussed. Unique capabiilities that each
team member organization brings to the team, as well as previous experience with smilar
systems and equipment, should be addressed. U.S. investigations that include cooperetive
arrangements with international partners must be structured on ano exchange of funds basis
(see Appendix B, Section 6.0).

The specific roles and responsibilities of the Pl and Project Manager (PM) must be described.
If key project personnd (e.g., the PM, Systems Engineer, E/PO leed, etc) are identified, their
experience and qudifications should be cited here or in their resumes. Risk management and
risk mitigation plans must be described including the top three to five risks, descoping Strategies,
if relevant, and management strategies for control, alocation and release of technicd, cogt, and
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schedule reserves. When mgjor subcontracts are required, the acquisition strategy, including the
incentive strategy and the use of performance incentives, should be described.

Thetransfer of technicd dataor hardware to foreign parties may require export licenses or
exemptions. In some cases, Technicad Assstance Agreements may be needed by U.S. entities
to work with foreign partners. The proposa should outline plans to meet these requirements,
where applicable.

A project schedule to meet the MRO launch date with appropriate investigation delivery
milestones and covering al phases of the investigation should be provided. The schedule should
include, as aminimum, proposed maor project review dates; instrument devel opment;
ingtrument-to-spacecraft integration and test; mission operations; data andysis, and
implementation of the E/PO program. The schedule should aso show the proposed project’s
critical path from the beginning of Phase B to launch, and should be supported by a brief
explanation of the principal factors driving this schedule path. Schedule reserve should be
clearly identified (see Section 5.3 of thisAO).

The following items must be supplied in Part 2.

1) Method of Instrument/Payload Acquisition. Describe the proposed method of instrument
acquistion incduding the following, as gpplicable:

() Rationdefor theinvestigator to obtain the payload instrument through or by the
investigator's inditution.

(i)  Method and basis for the sdlection of the proposed payload instrument fabricator.

(i)  Unique or proprietary capabilities of the payload instrument fabricator that are not
avallable from any other source.

(iv) Contributions or characterigtics of the proposed fabricator's payload instrument
that make it an inseparable part of the investigation.

(v) Avallability of supporting personnd in the inditution to successfully adminigter the
payload instrument contract and technically monitor the fabrication.

(vi) Statusof development of the payload instrument, e.g., what additiona
development is needed, areas that need further design or in which unknowns are
present. and backup options for any function or hardware requiring technology
development.

(vii) Method(s) by which it is proposed to:

(& Prepare payload instrument hardware and software specifications;
(b) Review development progress and maintain configuration contral;
() Review design and fabrication changes;

(d) Paticipatein testing program,

() Paticipatein find checkout and calibration;

(f)  Providefor integration of instrument/payload;

(9 Support the flight operations;
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2)

(h)  Coordinate with Co-Investigators, other related investigations, and the
payload integrator;

() Asuresafety, rdiability, and qudity; and

() Control cost.

(vii)  For proposals seeking NASA funding, describe:

(@ Panned participation by smal and/or minority businessin any
subcontracting for instrument fabrication or investigative support functions,

(b) Commitmentsfor dl mgor facilities, |aboratory equipment, and ground-
support equipment (GSE) (including those of the investigator’ s proposed
contractors and those of NASA and other U.S. Government agencies)
essentid to the experiment in terms of its system and subsystems,
digtinguishing insofar as possible between those in existence and those that
will be developed in order to execute the investigation; and

() Theoutlineof new facilities and equipment with the lead time involved and
the planned schedule for congtruction, modification, and/or acquisition of the
fadlities

Schedules and Responsihilities. Part 2 must include schedules necessary for the logica
and timely pursuit of the work, accompanied by a description of the investigator's work
plan and deliverables to the Mars Reconnaissance Orbiter 2005 Project, and the
respongbilities of the Co-Investigators. Discuss the specific roles that each of the
participants and their indtitutions intend to play in the investigation, including a Satement
of the portion of time that each participant expects to devote to the investigation and of
the ingtitutional resources on which each can draw.

Cost Plan For Proposals Requesting NASA Support. The Cost Plan must provide a
discusson of the anticipated cogs for al phases of the investigation. This discussion,
aong with required supporting cost tables and datawhich may beincluded in an
Appendix where there are no page count limits, will be used to assess the redlism of the
proposed costs. Top-level cost considerations and rationae must be discussed, and the
cogsfor al work should be allocated and shown to the proposed WBS as discussed in
the Management section. All costs shall dso be congstent with the program maximum
funding levels and congtraints described in Section 5.4 of this AO.

In the Cost Plan, the methodology used to estimate dl costs (analogies, parametric
models, past experiences, cost estimating relationships, etc) must be discussed. Budget
reserve drategy, including budget reserve levels as a function of misson phase, must
aso be discussed. Provide dl assumptions used in developing cost estimates to
fecilitate reviewer’ s understanding of proposed cost estimates, particularly with regard
to Government-furnished equipment and services. Also, the proposa must provide cost
information (in FY 2002, fixed year dollars) about any items that provide heritage to the
investigation. Details on Cost Proposa Certifications are provided in Appendix A
(Genera Indructions and Provisons) to this AO.
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In addition, adetailed cost proposal which may be included in the Appendix and can be
used for contracting is required for the formulation phase (Phase A/B), for the
implementation phase (Phase C/D), and for investigation totals. Proposers should aso
submit budgets for Phase E (Mission Operations and Data Andlyss) and describe their
expected activities for science operations, generation, validation, archiving of data
products, and data analyss activities leading to publication of theinitid results of their
investigations, as well asfor E/PO activities (see further below). While thereis afixed
budget for MRO for its Phase E activities, no sub-alocation for science investigations
has been determined at the time of this AO; the MMO, working with the MRO Project
office, will negotiate these budgets with the Principal Investigators selected for the MRO
2005 Mission from the basis of the Phase E cogts that they have proposed. In the cost
plan, in addition to submitting the Contract Pricing Proposal Cover Sheet/SF 1411,
proposers should summarize, in red-year dollars, and by Government Fisca Year
(October 1 to September 30), the tota investigation cost by maor categories of cost,
aswdl as by support function as defined below. Investigation cost tables and backup
data may be included in an Appendix where there are no page count limits, however,
top level numbers and rationde should be discussed in this section.

Notethat it is expected that the funding profile for proposed E/PO activities for this
misson will normally pesk during the Phase E of the program. The E/PO funding
guiddine of 1-2% of aproposed Pl Instrument investigation’s budget refers to the
mission as awhole and not each individua year. PI’swill have the flexibility to work
within this overdl funding envelope to develop a funding profile that optimizes the output
of the proposed E/PO effort.

The categories of cost should include the following:

a.  Direct Labor. List by labor category, with labor hours and rates for each.
Provide actua sdaries of dl personnd, including civil service labor, and the
percentage of time each individud will devote to the effort. NASA civil service
labor and supporting NASA Center infrastructure must be costed on afull cost
acocounting bass. If NASA guidance for full cost accounting has not been fully
developed by the closing date for proposal submission, NASA Centers may
submit full cost proposals based on the ingructionsin the NASA Financid
Management Manud, Section 9091-5, Cost Principles for Reimbursable
Agreements. If any NASA costs are to be considered as contributed costs, the
contributed item(s) must be separately funded by an effort complimentary to the
proposed investigation, and the funding sources must be identified. Other Federd
Government elements of proposals must follow their agency cost accounting
standards for full cost. If no sandards are in effect, the proposers must then
follow the Managerid Cost Accounting Standards for the Federd Government as
recommended by the Federal Accounting Standards Advisory Board.
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Overhead. Includeindirect cogts that, because of their inclusion for common or
joint objectives, are not readily subject to treatment as adirect cost (usudly thisis
in the form of a percentage of the direct labor costs).

Materids. Providethetota cost of the bill of materids, including estimated cost
of each mgor item, including lead time of criticd items.

Subcontracts. List subcontracts over $5,000, specifying the vendor and the basis
for estimated costs and including any basdline or supporting studies.

Specid Equipment. List specia equipment with lead and/or development time,
including number of units and types.

Travel. List estimated number of trips, destinations, duration, purpose, number of
travelers, and anticipated dates.

E/PO. E/PO costs should be summarized here. Note that the Budget Summary
forms and narrative (see Appendix C of this AO) required for E/PO activities
should provide enough information for a complete understanding of those costs
(See Section 2.6 of this appendix).

Other Costs. Provide dl costs not covered elsewhere.
General and Adminidrative Expense. Include the expenses of the indtitution's

generd and executive offices and other miscellaneous expenses related to the
overd| busness.

Contribution Cogts. Contributions of any kind, whether cash or noncash
(property and services), for instrument development by space organizations other
than the OSS are welcome but must be shown as part of the cost of the proposed
investigation. Vduesfor dl contributions of property and services shdl be
established in accordance with gpplicable cost principles. A letter of endorsement
that provides evidence that the responsible inditution and/or Government officias
are aware and supportive of the proposed investigation, and will pursue funding
for theinvedtigation if sdected by NASA, must be submitted with the proposads
for al U.S. contributions. For non-U.S. contributions to proposals, see Section 6
below. The cost of contributed hardware should be estimated as either: (i) the
cost associated with the development and production of theitem if thisisthe first
time the item has been developed and if the mission represents the primary
gpplication for which the item was developed; or (ii) the cost associated with the
reproduction and modification of theitem (i.e., any recurring and missonunigue
cogs) if thisis not afirg-time development. If anitemis being developed
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primarily for an application other than the one in which it will be used in the
proposed investigation, then it may be consdered asfdling into the second
category (with the estimated cost calculated as that associated with the
reproduction and modification aone).

The cost of contributed labor and services should be consistent with rates paid for
amilar work in the offeror's organization. The cost of contributions does not need
to indude funding spent before the sart of the investigation (before completing a
contract with NASA). The vaue of materids and supplies shal be reasonable
and shdl not exceed the fair market vaue of the property at the time of the
contribution.

If any NASA costs are to be considered as contributed costs, the contributed
item(s) must be separately funded by an effort complementary to the proposed
investigation, and the funding sources must be identified. Other Federa
Government eements of proposas must follow their agency cost accounting
standards for full cost. If no sandards are in effect, the proposers must then
follow the Managerid Cost Accounting Standards for the Federa Government as
recommended by the Federal Accounting Standards Advisory Board.

k. Fee Ligany gpplicable fee for the submitting organization. Incentives on major
contracts to the Pl investigation are to be based, at least in part and as
appropriate, on performance under the contract.

2.6 Part 3: Education/Public Outreach; Technology Development and Transfer;
and Small Disadvantaged Businessand Minority Education I nstitutions

Within apage limit of 4 pp. for the text (see Table 1 in this Appendix) and consstent with the
guidance given in Section 2.3.1 of the AO and Appendix C of the AO, discussthe plansfor the
following subject:

Education/Public Outreach Describe plans for Education and Public Outreach
activities of the proposed investigation, arrangements for gppropriate partners and
aliances, implementation of proposad activities, and dissemination of any products and
materids, including a statement of intent and plans (budget and personnel) for
participation in the umbrella Mars Exploration E/PO Program. See Appendix C for
further guidance on the content of the E/PO section of the proposal. This section should
aso include the E/PO Budget Summaries given in Appendix C with a single Budget
Summary form for each year of the proposed effort, a Budget Summary for the total
effort and, without page limit, sufficient budget narrative to fully understand the entries
and demonstrate how the budget is linked to and supports the proposed program of
activities.
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Within a page limit of 2 pp. (see Table 1 in this Appendix) and consstent with the specific
guidance given in Sections 2.3.2 and 2.3.3 of the AO, respectively, discuss the plansfor the
following two subjects.

Technology Development and Transfer. Congstent with the specific guidance givenin
Section 2.3.2 of the AO, discuss how new technology developments may be expected
through the proposed investigation, including insertion of the development(s) into the
investigation, transfer of new technology to other activities, and any expected
commercid possihilities. Also discuss any expected development of partnerships
among for-profit, educationd, nonprofit, and/or Government organizations that might
facilitate technology transfer and commercidization.

Smal Disadvantaged Business and Minority Education Inditutions. Congstent with the
gpecific guidance given in Section 2.3.3 of the AO, submit an appropriate
subcontracting plan.

2.7 Appendices

The fallowing additiond information is required to be supplied with the proposa as Appendices.
They have no specific page limits but their length should be minimized. No other appendices are

permitted.
1) Cost and Budget Tables and Data. All detailed cost and budget data may be contained

in this appendix. The cost proposal for a contract may, for example, be included in this
gppendix. In addition, specific required cost datawill be provided for evauation
purposes as follows: the estimated cost of the investigation that encompasses dll
proposed activities, divided into two budgets, one for the development Phases B-D (up
through the end of FY 2005) and one for the operations Phase E. The budget lineitems
must correspond to the elements at the second level of the proposed Work Breakdown
Structure with one budget line summarizing the E/PO effort. At aminimum, to assure
uniformity in submittas, the Budget Summary forms (Tables 3, 4 and 5 below) must be
completed and included in the proposd. Additiona budget information aigned with the
proposed WBS in the format of the proposer’ s own ingtitution may be included without
page limit, however, brevity is requested.

For budgetary cogting purposes (estimation of FY costs in Redl Year Dallars), the
NASA inflation index is given in the Table 2 below.

Table 2. Inflation Index for Proposasfor the MRO 2005 (use 2.8% for years beyond
2008).

Fiscal Year 2002 | 2003 | 2004 (2005 |>2006
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Inflation Rate

0.0%

2.8%

2.8%

2.8%

Cumulative Inflation Index

1.000

1.028 | 1.057

1.086

1.148

Table 3. Tota Misson Cog Funding Profile Template: NASA OSS Cods

Note: Separate templates for Phase A/B, C/D, and E

(FY costs' in Red Year Dollars, Totalsin Redl Year and 2002 Dollars)

FYl

FY2

FY3

FY4

FY5

EyYn

Total
(Real
Yr.)

Total
(FY
2002)

NASA OSS Cost

1.0 Management

1.1 Management Staff

1.2 Reviews

1.3 Mission Assurance

1.4 Science Investigations

1.5 Reserves

2.0 Education/Public Outreach

3.0 Systems Engineering

4.0 Instrument System A?

4.1 Design & Fabrication

4.2 Instrument & T

4.3 ATLO Support to Orbiter

5.0 MO&DA?3

5.1 Mission Ops Development

5.2 Mission Ops Support

5.3 Science Data Analysis

6.0 Science Data Processing

6.1 Computers & SA Support

6.2 Data Communications

6.3 Algorithms & Software

7.0 Other (specify)

Total NASA OSS Cost

2-Month Bridge Phase?

1. Costsshould include all costsincluding any fee
2. Include a separate breakout for each instrument if more than oneis proposed
3. MO&DA - Mission Operations and Data Analysis

4. Alsoinclude within Total NASA OSS cost
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Table4. Totd Misson Cogt Funding Profile Template: Contributions

Note: Separate templates for Phase A/B, C/D, and E

(FY costs' in Redl Year Dollars, Totasin Red Year and 2002 Dollars)

FYl

FY2

FY3

FY4

FY5

FyYn

Total
(Real
Yr.)

Total
(FY
2002)

Contributions

1.0 Management

1.1 Management Staff

1.2 Reviews

1.3 Mission Assurance

1.4 Science Investigations

1.5 Reserves

2.0 Education/Public Outreach

3.0 Systems Engineering

4.0 Instrument System A?

4.1 Design & Fabrication

4.2 Instrument 1& T

4.3 ATLO Support to Orbiter

5.0 MO&DA?3

5.1 Mission Ops Development

5.2 Mission Ops Support

5.3 Science Data Analysis

6.0 Science Data Processing

6.1 Computers & SA Support

6.2 Data Communications

6.3 Algorithms & Software

7.0 Other (specify)

Contributions

$

$

$

$

1. Costsshould include all costsincluding any fee
2. Include a separate breakout for each instrument if more than oneis proposed
3. MO&DA - Mission Operations and Data Analysis
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Table5. Misson Phase Summary For NASA OSS Cost
(FY costs in Red Year Dollars, Totdsin Red Year and 2002 Dollars)

Mission Phase FY1l |EY2 |EY3 |EY4 | EYS EYn Total Total
(Real Yr.) | (FY 2002)
Phase A
Phase B
Phase C/D
Phase E
NASA OSSCodt, FY | ¢ $ $ $ $ $ $ $ $
Totals
* Cogts should include dl cogts including any fee
2) Resumes. Resumes or curriculum vitae must be provided for each member of the

Investigation's science team identified in Part 1 and for other key personnd (such asthe
individuas leading the E/PO work) in Part 2. Each resume must clearly show
experience relaed to the job the individua will perform on the proposed investigation.
Resumes or curriculum vitae are restricted to 2 pp. for each team member.

3) Satements of Commitment from Co-Investigators. Every Co-1 and Collaborator
(including E/PO persomnd involved in the investigation), whether from aU.S. or anon
U.S. inditution (including the PI’s own indtitution), who is identified as a participant in
the proposd must submit a brief, sgned statement of commitment that acknowledges
his’her participation. Multiple Co-I’s and/or Collaborators may submit asingle
gatement o long as each isidentified by their indtitution. Such statements may be a
facamile so long as an origind signature isincluded, or an E-mail so long as the identity
of the sender is provided as atyped signature, as well as being given by the header of

the message.

"l(we) acknowledge that |(we) am(are) identified by name as Co-
Investigator(s) [or Collaborator(s)] to the investigation entitled <name of
proposal> thet is submitted by <name of Principal Investigator> to the
Mars Reconnai ssance Orbiter 2005 opportunity AO, and that | (we) intend
to carry out dl responghilitiesidentified for me(us) in this proposal. 1(we)
understand that the extent and judtification of my(our) participation as stated
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4)

in this proposal will be evaluated during peer review in determining the
merits of this proposal, and that, as a condition for possible sdection,
NASA may direct the remova of personnd from this team who are
considered unwarranted for the successful completion of the proposed
investigation.”

L etters of Endorsement for Non-U.S. Organizations. Letters of endorsement must be
provided from dl non-U.S. organizations offering goods and/or services (including the
support of members of the science team) on a no-exchange-of-fundsbasis. Such
letters of endorsement must be signed by indtitutional and/or Government officids
authorized to commit their organizetions to participation in the proposed investigation.
L etters of endorsement are to be included in and submitted with the proposd. Copies
of faxed or E-mailed |etters from norntU.S. participants may be subgtituted in the
submitted proposas aslong as origind signed |etters are received by the date and time
gpecified in Section 6.0 of the AO. See Section 6 below in this Appendix for further
information on nontU.S. proposals. Proposalsthat involve non-U.S. participants
should be especialy aware of the redtrictions concerning the transfer of technology as
given in Section 6.2 below in this Appendix.

ItisNASA palicy to establish forma agreements with foreign partners in cooperations
on flight missons. Whether an agreement is required during the concept study phase
must be determined on a case-by-case basis. For mgjor contributions, either by a
foreign partner to aU.S. program or by a NASA-funded party to aforeign-led
program, these agreements will be either a Memorandum of Understanding (MOU) or
an implementing agreement under aframework agreement. Examples of mgor
contributions are provision of an entire insrument, a launch, or amgjor spacecraft
ubsystem.

For less sgnificant exchanges, the agreement for the entire cooperation may take the
form of a Letter of Agreement (LOA). Furthermore, for some mgor exchanges that
will eventudly be covered by aMOU or implementing agreement, it may be necessary
to establish a study phase LOA that will remain in force until later entry into force of the
MOU or implementing agreement. A common example of the latter Stuation would be
astudy phase award that entails only aminor U.S. Government financid commitment
but requires the legal and/or export control framework provided by aforma
internationa agreement.

For those cooperative contributions that will entail execution of aLOA (inlieu of a
MOU) for ether reason, the sponsoring foreign entity’ s letter of endorsement to support
(if selected) the proposed foreign contribution must contain either (1) a clear Satement
that the sponsoring foreign entity is legaly empowered to bind its own nationa
government or (2) advance agreement that any LOA’ s required will be governed by
U.S. law.
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5

6)

7)

8)

Contractua Statements of Work. For investigations managed from non Government
ingtitutions, provide a Statement of Work to be used in a JPL subcontract with the
investigator. For investigations managed from Government inditutions, provide a
Statement of Work asif the indtitution were non-Government. The Statement of Work
must include genera task statements for the development phase and for the operations
phase of the investigation. All Statements of Work must include the following asa
minimum: Scope of Work, Ddliverables (including science data), and Government
Respongihilities (as gpplicable). Statements of Work need not be more than afew
pagesin length. If more than one contractud arrangement between NASA and the
proposing team is required, funding information must be provided that identifies how
funds are to be dlocated among the organizations.

NASA Pl Hardware Selection Process (gpplicable only for proposasthat have NASA
employees as Principd Investigators). Proposals headed by NASA employees asthe
Principa Investigators must contain the following information concerning the process by
which non-Government participants were included in the proposa: (i) indicate thet the
supplies or services of the proposed non-Government participant(s) are available under
an existing NASA contract; (i) make it clear that the capabilities, products, or services
of these participant(s) are sufficiently unique to judtify a sole source acquisition; or (iii)
describe the open process that was used for selecting proposed team members. While
aforma solicitation is not required, the process cited in (jii) must include &t least the
following competitive aspects. A notice of the opportunity to participate to potentia
sources, submissions from and/or discussions with potential sources; and the objective
criteriafor sdlecting team members among interested sources. The proposal mugt aso
address how the selection of the proposed team members followed the objective
criteriaand is reasonable from both a technical and cost standpoint. The proposa must
aso incude a representation that the Principa Investigator has examined higher financid
interests in or concerning the proposed team members and has determined that no
persond conflict of interest exigts. Findly, the proposad must provide a certification by a
NASA officid superior to the Principa Investigator verifying the process for selecting
contractors as proposed team members, including the absence of conflicts of interest.

References This section provides aligt of any reference documents used in preparing
the proposal. Notethat if the documents themselves are submitted with the proposd,
they must be included within the prescribed page count; thet is, they cannot be
submitted as an appendix.

Acronyms and Abbreviations. A list that defines dl acronyms and abbreviaionsin the
proposal may beincluded at the proposer’ s discretion.

3.0 Contents of Proposalsfor Membership in a Facility Science Team
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Each proposal must be submitted as a Sngle bound document thet containsal parts as
indicated in Table 6. It isanticipated that proposals for Facility Science Team membership will
come from asngle Principa Investigator without any Co-Investigators or collaborators.
However, avery redricted number of ancillary personnel may be included in such proposas
provided that they are very well judtified by way of their proposed responsibilities and that it is
clear the Pl him/hersdlf is committed to serving on the Team and not merely to be represented
by amember of higher proposa team, no matter how well quaified. Also note that unless
specificaly stated otherwise in the proposal, a proposer for Facility Team Leader will be
consdered for Facility Team membership only if he/she is not selected as the Leader.

Table6. PageLimitsfor Proposasfor Membership in a Facility Team

Section of Proposal Page Limits
Cover Page/lnvedtigation Summary Printed from web site
http://props.oss.hg.nasa.gov
Table of Contents No limit
Description of Scientific Investigation 15 pp.
Expertise offered 3 pp.
Plans for Team Leadership (if offered) 3 pp.
Management Plan 5 pp.
Statement of E/PO Commitment/Ideas 1p.
Appendices (no others permitted) No page limit, but minimum size

» Cost and budget tables and data

encouraged

* Resumes (2 pp. maximum each)

» Statements of Commitment from Proposal
Participants

* Letter(s) of Endorsement from NorntU.S.
Participants (as appropriate)

 Contractua Statement(s) of Work

* References (as appropriate)
 Abbreviations and Acronyms

3.1 Cover Page/lnvestigation Summary

A Cover Page/Proposal Summary isan integra part of the proposa and is generated by
accessing the Web site located at http://props.oss.hg.nasa.gov and filling in the requested
information. Then it isboth printed out in hard copy for submission with the proposd, aswdl as
submitted dectronically to that Web ste. The Cover Page form requires the full names of the
Principa Invedtigator (P1) and the authorizing indtitutiond officid, their addresses with zip code,
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telephone and fax numbers, and eectronic mail addresses, aswell as the names, indtitutions, and
E-mail addresses of dl participants, and the total NASA Office of Space Science (OSS) Cost.
The Proposal Summary form provides the equivaent of about one-half page of space for a
brief description of the intended investigeation. Note that NASA enters the Summaries of dll
investigations salected for its various programs into a publicly accessble database. Therefore,
the Proposal Summary should not contain any proprietary or confidentia informeation that the
submitter wishes to protect from public disclosure.

Proposers mugt not reformat this Cover Page/Proposal Summary after it is printed, since the
information thereon is automaticaly entered into NASA’s main data base for the proposd. This
form may be accessed for editing of submitted materia up to the time of the proposa
submission deadline by following the ingtructions et this Web ste. Proposers without access to
the Web or who experience difficulty in usng this Ste may contact the Help Desk at
dtripp@hg.nasa.gov for assistance. Finaly, note that submission of the dectronic Cover
Page/Proposal Summary does not satisfy the deadline for proposal submission.

The printed copy of this Cover Page that is submitted with the proposal must be sgned by the
Pl and the officid of the investigator’ s organization who is authorized to commit the organization
to the completion of the investigation should it be selected. This authorizing Signature now aso
certifies that the proposing ingtitution has read and is in compliance with the three required
certifications printed in full in Section 7 of this gppendix; therefore, certifications do not need to
be submitted separately.

3.2 Table of Contents

The proposa must contain atable of contents that parallels the outline provided below in
Sections 3.3 through 3.10 of this section of the appendix.

3.3 Description of Scientific Investigation

The description of the proposed investigation must include the scientific objectives, aclear
specification of the data needed in order to accomplish those objectives, any operationa
congraints that might be required to take the data, how the datawill be analyzed, and how the
data products will be used to achieve the scientific objectives. In addition, members of Facility
Science Teams are expected to participate at a minimum in the Education/Public Outreach
activities of the MRO 2005 project, and must include a statement of commitment to that effort
as evidenced in the proposed management and budget portions of the proposal.

1. Sdentific Godsand Objectives. This section must consst of adiscussion of the gods
and objectives of the investigation and the vaue of the investigation to the Group |
and/or Group |1 scientific objectives as stated in thisAO. It must describe the history
and basisfor the proposal and must discuss the need for such an investigation.
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2. DataRequirements. Discuss measurements to be taken in the course of the mission, the
data to be returned, and the gpproach that will be taken in analyzing the data to achieve
the scientific objectives of the investigation. This description must identify the quality of
the data to be returned (resolution, coverage, pointing accuracy, measurement
precision, etc.), as well asthe quantity of data needed (bits, etc.) for the proposed
investigation. The relationship between the data products generated and the scientific
objectives must be explicitly described, as must the expected results. Findly, the plan
for producing and ddlivering data to the Planetary Data System must be described.

3. Misson Requirements. This section must describe expected requirements and
congdiraints on the operation of the misson asthe data are acquired. The relationship
between the proposed scientific objectives, the data required to achieve those
objectives, and the instrument performance and mission operations needed to obtain
those data must be quantitatively presented in the proposa in a clear and unambiguous

way.

3.4 Expertise Offered

Facility Team proposals must clearly state what technica contributions the Pl expects to make
to the collection and andysis of data, and demondtrate relevant experience, skills, and
knowledge rdevant to one of the following fields of facility investigations:
1. Radar Sounder (surface topography and subsurface structure),
Accederometer and Radio Science (atmospheric structure and dynamics), or
Spacecraft Doppler Tracking (globa and localized gravity models).

3.5 Proposal for Team Leader ship (if offered)

If the proposer is offering to serve asthe Team Leader for a Facility Science Team, the
proposa must include a section on plans for leading the Team and that describes the experience
the investigator hasthat is relevant to the task of Team leadership.

The plansfor leading the Team must include a discussion of the investigator's vision of what will
make the Team successful and what the proposer plansto do in order to ensure thet success.
The leading problems that are envisioned as possibly facing the Team should be discussed, as
well as a strategy on how to organize the Team, a system for Team operations, and the desired
mix of Team member skills and experience. The amount of time each year that the proposer
proposes to dedicate to leading and representing the Team must be given and should reflect the
intengty of anticipated activities as afunction of misson phase.

The specid materia for Team Leadership must aso describe the proposer’ s experience in

leading any Smilar teams or groups, including any experience in flight misson planning and
operations, that would be relevant to this opportunity.
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3.6 Management and Cost Plans

This section must summarize the proposed management gpproach in the context of the work to
be accomplished. The responsibilities of proposer, including contributors and ingtitutiond
commitments must be discussed. The Management Plan must include a master schedule for
accomplishing the proposed work. The cost anticipated for participation in E/PO activities must
aso beincluded as apart of each budget.

The Cost Plan must summarize the total investigation cogt, divided into two budgets, one for the
development phase and one for the operations phase, using the categories of cost given below.
Each budget must be presented twice, once in red year dollars and oncein fixed, Fisca Year
2001 dollars. Table 2 of section 2.7 gives the inflation modd that must be used in converting
from red year dollarsto Fiscd Year 2002 dollars. The development phase runs from the start
of the contract (nomindly as a JPL subcontract) to launch plus 30 days. The operations phase
runs from the end of the development phase through the date given for the end of andyssin the
body of the AO.

For invedtigators offering to serve as Team Leaders, the management plan and budget for the
proposed scientific investigation must stand done, and an additiond management plan and
budget must be presented for the activities specific to that of team leadership.

For each budget, the first page must give asummary for the totd effort for the phase, covering
al years, and the following pages mugt give asummary for each fiscd year. These amounts
must represent the need for new budget authority alotted to the contract (nominaly a JPL
subcontract) in each Fisca Year.

The categories of cost must include the following:

1. Direct Labor. List by [abor category, with labor hours and rates for each. Provide actua
sdaries of dl personne and the percentage of time each individua will devote to the effort.

2. Overhead. Include indirect cogts (usudly thisisin the form of a percentage of the direct
labor costs).

3. Materids. Givethetotd cost of the bill of materias, including estimated cost of each mgjor
itemn, including lead time of critica items.

4. Subcontracts. List items over $25,000, specifying the vendor and the basis for estimated
costs and including any basdline or supporting studies.

5. Specia Equipment. Provide alist of specia equipment required for the investigation with
lead and/or development time.
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6. Travel. List estimated number of trips, destinations, duration, purpose, number of travelers,
and anticipated dates.

7. Education/Public Outreach Costs.

8. Other Costs. Provide costs not covered el sewhere.

9. Generd and Adminidrative Expense. Include the expenses of the indtitution's generd and
executive offices and other miscellaneous expenses related to the overdl business.

10. Fee. Lig any gpplicable fee for the submitting organization..

In addition to the costs to NASA described using the budget categories above, the budget must
include an evauation of goods and services offered at no cost to NASA.

3.7 Statement of Commitment for Education/Public Outreach

Every proposd for a Fecility Scientist must include a statement of commitment that the Principal
Investigator understands and intends to participate in and contribute the Mars Exploration
Education and Public Outreach program as planned and executed by the JPL Mars Program
Office. Asnoted in Section 2.3.1 of this AO, facility scientists will be expected to spend
approximately 5% of their time on MEP E/PO activities. In addition, proposers for Fecility
Scientigts are encouraged to suggest ideas for E/PO activities of either anationa or regiona
nature that he/she thinks would be particularly worthwhile and/or unique.

3.8 Appendices

The fallowing additiond information is required to be supplied with the proposal as Appendices.
They have no specific page limits but their length should be minimized. No other appendices are

permitted.

1) Codt and Budget Table. Provide the estimated cost of the investigation that
encompasses al proposed activities, divided into two budgets, one for the development
Phases B-D (up through launch plus 30 days) and one for the operations Phase E. At
aminimum, to assure uniformity in submittas, the Budget Summary forms (Tables 7 and
8 below) must be completed and included in the proposal.

Table7. NASA Cog Funding Profile Template for Facility Scientists
Note: Separate Templates for Phase A/B, C/D, E
(FY costs' in Redl Year Dollars, Totasin Red Year and 2002 Dollars)
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lte FYl |EY2 |EY3 |EY4 |EY5 FYn | Tota | Total
(Real Yr.) | (FY 2002)

Science
MO&DA?
Education/Public Outreach
Reserves
Other (specify)
Total NASA OSS Cost $ $ $ $ $ $ $ $
2-Month Bridge Phase®

1. Costsshould include al costsincluding any fee

2. MO&DA - Mission Operations and Data Analysis

3. Alsoinclude within Total NASA OSS cost

Table 8. Misson Phase Summary For NASA OSS Cost
(FY costs in Red Year Dollars, Totdsin Red Year and 2002 Dollars)
Mission Phase FYl | FY2 |EY3 | EY4 | EY5 EYn Total Total
(Real Yr.) | (FY 2002)

Phase A
Phase B
Phase C/D
Phase E
NASA OSSCost, FY ¢ ¢ ¢ $ ¢ $ ¢ $
Totals

* Cods should include dl costsincluding any fee.
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2)

3)

4)

Resume. Resumes or curriculum vitae must be provided for each member of the
investigation's science team. Each resume must clearly show experience related to the
job the individua will perform on the proposed investigation. Resumes or curriculum
vitae must not exceed two pagesin length for each participant.

Satements of Commitment from Co-Investigators. Although Co-1’ s are expected

to be the exception for this category of investigation, every Co-1 and Collaborator,
whether from aU.S. or anon-U.S. inditution (including the PI’s own indtitution), who is
identified as a participant in the proposa must submit a brief, Sgned statement of
commitment that acknowledges higher participation. Multiple

Co-I'sand/or Collaborator’s from a given indtitution may submit asingle, multiplied-
sgned statement. Each statement should be addressed to the Pl, may be afacamile or
E-mail, and must contain the following, or gpproximately smilar, language:

"l(we) acknowledge that |(we) am(are) identified by name as Co-
Investigator(s) [or Collaborator(s)] to the investigation entitled <name of
proposal> that is submitted by <name of Principal Investigator> to the
Mars Reconnai ssance Orbiter 2005 opportunity AO, and that |(we) intend
to carry out al responsbilitiesidentified for me(us) in this proposd. 1(we)
understand that the extent and justification of my(our) participation as stated
in this proposal will be evaluated during peer review in determining the
merits of this proposd.”

In case of E-mails, names typed after the statement will be congtrued as signatures so
long as the header of the message provides a reasonable identity of the sender.

L etters of Endorsement for Non-U.S. Organizations. Letters of endorsement must be
provided from dl non-U.S. organizations offering goods and/or services (including the
support of members of the science team) on a no-exchange-of-fundsbasis. Such
letters of endorsement must be signed by indtitutional and/or Government officids
authorized to commit their organizations to participation in the proposed investigation.
L etters of endorsement are to be included in and submitted with the proposa. Copies
of faxed or E-mailed |etters from nontU.S. participants may be subgtituted in the
submitted proposas aslong as origind signed |etters are received by the date and time
gpecified in Section 6.0 of the AO. Proposds that involve non-U.S. participants should
be especidly aware of the redtrictions concerning the transfer of technology as givenin
Section 6.2 below in this Appendix.

It isNASA policy to establish forma agreements with foreign partnersin cooperations
on flight missons. Whether an agreement is required during the concept study phase
must be determined on a case-by-case basis. For mgjor contributions, either by a
foreign partner to aU.S. program or by a NASA-funded party to aforeign-led
program, these agreements will be eéther a Memorandum of Understanding (MOU) or
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an implementing agreement under a framework agreement. Examples of magor
contributions are provision of an entire instrument, alaunch, or a magor spacecraft
subsystem.

For less sgnificant exchanges, the agreement for the entire cooperation may take the
form of a Letter of Agreement (LOA). Furthermore, for some major exchanges that
will eventudly be covered by aMOU or implementing agreement, it may be necessary
to establish a study phase LOA that will remain in force until later entry into force of the
MOU or implementing agreement. A common example of the latter Stuation would be
astudy phase award that entails only aminor U.S. Government financia commitment
but requires the legal and/or export control framework provided by aforma
internationa agreement.

For those cooperative contributions that will entail execution of aLOA (in lieu of a
MOU) for either reason, the sponsoring foreign entity’ s letter of endorsement to support
(if selected) the proposed foreign contribution must contain either (1) a clear Satement
that the sponsoring foreign entity is legaly empowered to bind its own nationa
government or (2) advance agreement that any LOA’ s required will be governed by
U.S. law.

5) Contractua Statements of Work. For investigations managed from non-Government
ingtitutions, provide a Statement of Work to be used in a JPL subcontract with the
investigator. For investigations managed from Government ingtitutions, provide a
Statement of Work asif the indtitution were non-Government. The Statement of Work
must include generd task statements for the devel opment phase and for the operations
phase of the invedtigation. All Statements of Work must include the following asa
minimum: Scope of Work, Ddliverables (including science data), and Government
Responsihilities (as applicable). Statements of Work need not be more than afew
pagesin length. If more than one cortractual arrangement between NASA and the
proposing team is required, funding information must be provided that identifies how
funds are to be dlocated among the organizations.

6) References This section provides alist of any reference documents used in preparing
the proposal. Notethat if the documents themselves are submitted with the proposa
they must be included within the prescribed page count; that is, they cannot be
submitted as an gppendix.

7) Definitions of Acronyms and Abbreviations.

4.0 Certification
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All proposals must be sgned by an indtitutiond official authorized to certify indtitutiona support
and sponsorship of the investigation as well as of the management and financid parts of the
proposa. Thisisaccomplished through the authorizing indtitutional sgnature on the Cover Page
(see Sections 2.1 and 3.1 in this Appendix).

5.0 Proposal Submission

The requirements for the submisson of proposas from both U.S. and non-U.S. indlitutionsin
response to this Announcement of Opportunity are given in Section 6 of the AO.

6.0 Guidelines Applicableto Non-U.S. (Foreign) Proposals and Proposals I ncluding
Non-U.S. Participation.

6.1 General Policies

(1) NASA welcomes proposds from outside the U.S. However, foreign entities are generdly
not eigible for funding from NASA. Therefore, unless otherwise noted, proposals from foreign
entities should not include a cost plan unless the proposal involves collaboration with aU.S.
inditution, in which case a cogt plan for only the participation of the U.S. entity must be
included. Proposals from foreign entities and proposas from U.S. entities that include foreign
participation must be endorsed by the respective Government agency or funding/sponsoring
inditution in the country from which the foreign entity is proposing. Such endorsement should
indicate that the proposal merits careful consideration by NASA, and, if the proposdl is
selected, sufficient funds will be made available to undertake the activity as proposed.

(2) All foreign proposas must be typewritten in English and comply with al other submisson
requirements stated in the AO. All foreign proposas will undergo the same evauation and
selection process as those originating in the U.S. All proposals must be received by the
established closing date. Those received after the closing date will be trested in accordance
with Appendix A, Section VII. Foreign sponsors may, in exceptiond situations, forward a
proposa without endorsement if the endorsement is not possible before the announced closing
date. In such cases, the NASA sponsoring office should be advised when a decison on
endorsement can be expected.

(3) Successful and unsuccessful foreign entities will be contacted directly by the NASA
sponsoring office. Copies of these letters will be sent to the foreign sponsor. Should aforeign
proposal or aU.S. proposal with foreign participation be selected, NASA's Office of External
Redations will arrange with the foreign sponsor for the proposed participation on a no-exchange-
of-funds bagis, in which NASA and the foreign sponsor will each bear the cost of discharging
their respective respongbilities.
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(4) Depending on the nature and extent of the proposed cooperation, these arrangements may
ental:

(1) An exchange of |etters between NASA and the foreign sponsor; or
(i) A formd Agency-to-Agency Memorandum of Understanding (MOU).

6.2 Export Control Guiddines Applicableto Foreign Proposals and Proposals
Including Foreign Participation

(2) Foreign proposals and proposas including foreign participation must include a section
discussng compliance with U.S. export laws and regulations, e.g., 22 CFR Parts 120-130; 15
CFR Parts 730-774; and 10 CFR 110 and 810, as applicable to the circumstances surrounding
the particular foreign participation. The discusson must describe in detail the proposed foreign
participation and isto include, but not be limited to, whether or not the foreign participation may
require the prospective proposer to obtain the prior approval of the Department of State or the
Department of Commerce via atechnica ass stance agreement or an export license, or whether
alicense exemption/exception may apply. If prior gpprovals vialicenses are necessary, discuss
whether the license has been applied for or if not, the projected timing of the gpplication and any
implications for the schedule. Information regarding U.S. export regulationsis avalable at
http://Awww.pmdtc.org and http://mww.bxa.doc.gov. Proposers are advised that under U.S.
law and regulations, spacecraft and their specificaly designed, modified, or configured systems,
components, and parts are generaly considered "Defense Articles’ on the United States
Munitions List and subject to the provisons of the Internationa Traffic in Arms Regulations
(ITAR), 22 CFR Parts 120-130.

7.0 Required Certifications

All proposals requesting NASA funding must demonstrate compliance with the policies set forth
in the following certifications and assurances. Note that thisinformation is supplied in this
Appendix only for reference; the authorizing indtitutiond signature on the Cover Page form (see
Section 2.1 and 3.1 in Appendix B) certifies that the submitting ingtitution hasreed and isin
compliance with these policies.

7.1 Certification Regarding Debar ment, Suspension, And Other Responsibility
Matters

This certification is required by the regulations implementing Executive Order 12549,
Debarment and Suspension, 14 CFR Part 1265, Participant’s respongibilities. The regulations
were published as Part V11 of the May 26, 1988 Federa Register (pages 19160-19211).

(1) The prospective primary participant certifies to the best of its knowledge and belief, that it
and its principas
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a. Arenot presently debarred, suspended, proposed for debarment, declared
indigible, or voluntarily excluded from covered transactions by any Federd
department or agency;

b. Have not within athree-year period preceding this proposal been convicted of or
hed acivil judgment rendered againg them for commission of fraud or acrimind
offense in connection with obtaining, attempting to obtain, or performing a public
(Federd, State, or local) transaction or contract under a public transaction; violation
of Federd or State antitrust statues or commission of embezzlement theft, forgery,
bribery, falsfication or destruction of records, making false statements, or receiving
stolen property;

c. Arenot presently indicted for or otherwise criminaly or civilly charged by a
governmenta entity (Federa, State or local) with commission of any of the offenses
enumerated in paragraph (1)(b) of this certification; and

d. Have not within three-year period preceding this application/proposal had one or
more public transactions (Federa, State, or local) terminated for cause or defaullt.

(2) Where the prospective primary participant is unable to certify to any of the satementsin
this certification, such prospective participant shal attach an explanation to this proposa.

7.2 Certification Regarding L obbying

No Federal appropriated funds have been paid or will be paid, by or on behdf of the
undersigned, to any person for influencing or attempting to influence an officer or employee of
any agency, aMember of Congress, an officer or employee of Congress, or an employee of a
Member of Congressin connection with the awarding of any Federd contract, the making of
any Federd grant, the making of any Federa loan, the entering into of any cooperative
agreement, and the extension, continuation, renewa, amendment, or modification of any Federal
contract, grant, loan, or cooperative agreement.

If any funds other than Federd appropriated funds have been paid or will be paid to any person
for influencing or attempting to influence an officer or employee of any agency, aMember of
Congress, an officer or employee of Congress, or an employee of aMember of Congressin
connection with this Federa contract, grant, loan, or cooperative agreement, the undersigned
shall complete and submit Standard Form-LLL, "Disclosure Form to Report Lobbying,” in
accordance with itsinstructions.

The undersigned shdl require that the language of this certification be included in the award
documents for al subawards at dl tiers (including subcontracts, subgrants, and contracts under
grants, loans, and cooperative agreements) and that al subrecipients shal certify and disclose
accordingly.

This certification is amateria representation of fact upon which reliance was placed when this
transaction was made or entered into. Submission of this certification is a prerequisite for
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making or entering into this transaction imposed by section 1352, title 31, U.S. Code. Any
person who fails to file the required certification shal be subject to acivil pendty of not less than
$10,000, and not more than $100,000 for each such failure.

7.3 Assurance Of Compliance With The NASA Regulations Pursuant To
Nondiscrimination In Federdly Asssted Programs

The"Applicant"

HEREBY AGREES THAT it will comply with Title VI of the Civil Rights Act of 1964 (P.L.
88-352), Title 1X of the Education Amendments of 1972 (20U.S.C. 1680 &t seq.), Section 504
of the Rehahilitation Act of 1973, as amended (29 U.S.C. 794), and the Age Discrimination
Act of 1975 (42 U.S.C. 16101 et seg.) and al requirements imposed by or pursuant to the
Regulation of the Nationa Aeronautics and Space Adminigtration (14 CFR Part 1250)
(hereinafter called "NASA") issued pursuant to these laws, to the end that in accordance with
these laws and regulations, no person in the United States shall, on the basis of race, color,
nationd origin, sex, handicapped condition, or age be excluded from participation in, be denied
the benefits of, or be otherwise subjected to discrimination under any program or activity for
which the Applicant receives federd financid assstance from NASA; and HEREBY GIVES
ASSURANCE THAT it will immediately take any measure necessary to effectuate this
agreement.

If any redl property or Structure thereon is provided or improved with the aid of Federa
financia assstance extended to the Applicant by NASA, this assurance shdl obligate the
Applicant, or in the case of any transfer of which Federd financia assistance is extended or for
another purpose involving the provison of smilar services or benefits. If any persond property
is S0 provided, this assurance shdl obligate the Applicant for the period during which it retains
ownership or possession of the property. In al other cases, this assurance shdl obligate the
Applicant for the period during which the Federd financid assstance is extended to it by
NASA.

THIS ASSURANCE isgiven in consideration of and for the purpose of obtaining any and dl
Federa grants, loans, contract, property, discounts or other Federd financial assistance
extended after the date hereof to the Applicant by NASA, including ingdlation payments after
such date on account of gpplications for federa financid ass stance which were approved
before such date. The Applicant recognizes and agrees that such Federd financid assstance
will be extended in reliance on the representations and agreements made in this assurance, and
that the United States shdl have the right to seek judicia enforcement of this assurance. This
assurance is binding on the Applicant, its successors, transferees, and assignees, and the person
or persons whose signatures appear below are authorized to sign on behdf of the Applicant.

APPENDIX C
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EDUCATION AND PUBLIC OUTREACH

3. Proposal Content (Instrument Investigations
Only)

The education and public outreach (E/PO) eement of the proposa should provide asummary
of the benefits offered by the investigation beyond the purely scientific benefits. This section of
the proposal should contain a description of E/PO objectives and the planned activitiesto be
undertaken to achieve those objectives, demonsirate how those planswill actualy be
implemented; discuss how the program will be evaluated; describe the intended involvement of
the Principa Investigator and or key science team membersin the E/PO effort; addressthe
involvement of educationa personnel as well as plans'commitments for partnerships and
collaborations with education and outreach organizations, describe how the effort will be
organized and managed (including the identification of key personne who will be actudly
responsible for overseeing and implementing the E/PO effort); and explain the requested E/PO
budget showing how that budget is related to and supports the planned program. Plans for
developing and disseminating education/outreach products and materids, for contributing to the
training of underserved and/or underutilized groups in science and technology, and for
coordination of the planned E/PO program with the umbrella Mars Exploration E/PO program
should be addressed. Details of organizationd and management arrangements described in the
Management and Cost Plan may be included by reference and do not have to be repeated in
this section of the proposal. Letters of support/commitment from partners and resumes of key
E/PO personnel should be included in the appendices to the proposal.

2. E/PO Evaluation Criteriafor Principal
| nvestigator Instrument Proposals

Based on the funding guiddines given dsawherein this AO, the E/PO programs submitted by M1
Instrument proposal's in response to this Announcement may involve the expenditure of
substantial resources. It is generaly expected that such E/PO programs will have a breadth and
depth commensurate with these resources, will be multifaceted in nature; address a number of
different agpects of education and outreach contained in the specific criteria; and have Sate,
regiond, or nationa scope. However, the umbrella JPL Mars Exploration E/PO program is
dready planning and implementing anumber of nationd efforts. Therefore, the E/PO programs
associated with Pl Instrument proposals may be more focused and regiond in nature and will be
judged accordingly. The long-range god of having Ingrument P’ s (and their Teams)

associated with individua Mars missonsinvolved in E/PO isto establish a network of Mars
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scientists across the country who are both carrying out their own E/PO programs and acting as
local agents for the Mars Program’ s nationd efforts.

There are two classes of evauation criteria againgt which Principa Investigator Instrument E/PO
activitieswill be evduated. The genera criteriato be gpplied to the evdluation of al such
proposals and that reflect requirements necessary for further consideration of a proposd, are:

The qudity, scope, and realism of the proposed E/PO program including the
adequacy, appropriateness, and realism of the proposed budget;

The capability and commitment of the proposer and the proposer’ s team and the
direct involvement of one or more science team members in overseeing and carrying
out the proposed E/PO program,

The establishment or continuation of effective partnerships with inditutions and/or
personnel in the fields of education and/or public outreach as the basis for and an
integral element of the proposed E/PO program;

The adequacy of plans for evauating the effectiveness and impact of the proposed
education/outreach activity.

To ensure that the goa's and objectives of the OSS E/PO drategy are redlized in practice,
proposals will dso be evauated using one or more of the following specific criteria as
appropriate. The specific E/PO criteriaare:

For proposds dedling directly with or strongly affecting the forma education system
(e.g., through teacher workshops or student programs carried out at informal
education ingtitutions such as science museums and planetariums), the degree to
which the proposed E/PO effort is digned with and linked to nationdly recognized
and endorsed education reform efforts and/or reform efforts at the state or local
leves,

The degree to which the proposed E/PO effort contributes to the training of,
involvement in, and broad understanding of science and technology by underserved
and/or underutilized groups,

The potentia for the proposed E/PO activity to expand its scope by having an
impact beyond the direct beneficiaries, reaching large audiences, being suitable for
replication or broad dissemination, or drawing on resources beyond those directly
requested in the proposal.

Plans for coordination of the proposed activities with the umbrella Mars Exploration E/PO
program will aso be explicitly consdered in the evaluation process.

Indl cases, note that while creativity and innovation are certainly encouraged, neither of these
sets of criteriafocuses on the origindity of the proposed effort. Instead, NASA seeks
assurance that the proposer is personally committed to the E/PO effort and the PI and/or
gppropriate research team members will be actively involved in carrying out a meaningful,
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effective, credible, and appropriate E/PO activity; that such an activity has been thoughtfully
planned and will be carefully executed; and that the proposed investment of resources will make
aggnificant contribution toward meeting OSS E/PO plans and objectives. OSS wants to see
E/PO handled just as thoroughly and professiondly as are the scientific and engineering aspects
of OSS missons.

To ad proposersin the preparation of their proposals, as well asto ensure that reviews are
carried out on a consstent basis digned with the OSS Education Strategy and Implementation
Man, an Explanatory Guide to the E/PO evaluation criteria has been prepared and may be
found by linking through Education and Public Outreach at the Web ste
http://www.spacescience.nasa.gov.

3. Assistance for the Preparation of E/PO
Proposals

NASA OSS has established a nation-wide Support Network of space science education/public
outreach groups whose purpose isto directly aid space science investigators in identifying and
deveoping high quality E/PO opportunities. This support network provides the coordination,
background, and linkages for fostering partnerships between the space science and E/PO
communities, and the services needed to establish and maintain avita nationd, coordinated,
long-term OSS E/PO program. Of particular interest are two elements of this network (which
are aso described in more detail in the OSS education/outreach implementation plan referred to
above):

Four OSS science theme-oriented E/PO "Forums' are sponsored by NASA OSS to
help orchestrate and organize in a comprehensive way the education/outreach aspects
of OSS space science missions and research programs, and provide both the space
science and education communities with ready access to relevant E/PO programs and
products, and

Five regional E/PO “Broker/Facilitators’ are sponsored by NASA OSS to search out
and establish high leverage opportunities, arrange aliances between educators and
OSS supported scientists, and help scientists turn results from space science missions
and programs into educationally appropriate activities suitable for regiona and/or
nationa dissemination

Prospective proposers are strongly encouraged to make use of these groups to help identify
auitable E/PO opportunities and arrange appropriate dliances. However, while these Forums
and Broker/Facilitators are commissioned by OSS to provide help, the reponghility for
actually developing a E/PO program and writing the proposdl is that of the proposer. Points of
contact and addresses for al of these E/PO Forums and Broker/Facilitators may be found by
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opening Education and Public Outreach from the menu of the OSS homepage at
http://www.Spacescience.nasa.gov.
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4. Additional Information About the JPL Mars
Exploration E/PO Program

Questions about the Mars Exploration E/PO program may be directed to:

Ms. Michdlle Viatti

JPL Education and Outreach Coordinator
Mail Stop 264-438

Jet Propulsion Laboratory

4800 Oak Grove Drive

Pasadena, CA 91109-8099

Telephone 818-354-8774
E-mal: MichelleViotti@jpl.nasa.gov
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BUDGET SUMMARY
for

EDUCATION/PUBLIC OUTREACH

PROPOSAL
For (check one):
___ Total Period of Performance from (M/Y) to
for/
__Year ____of __ from (M/Y) to

1. Direct Labor (sdaries, wages, and
fringe benefits)
2. Other Direct Codts:

a. Subcontracts

b. Consultants

c. Equipment

d. Supplies

e. Trave

f. Other
3. Fadlitiesand Adminigrative Costs
4. Other Applicable Cosis
5. SUBTOTAL--Estimated Costs
6. LessProposed Cogt Sharing (if any)
7. Tota E/PO Estimated Costs

APPENDIX D

MRO 2005 LIBRARY
http://mro.larc.nasa.gov/mro/mrolibrary.html

* Questionsand Answers About thisAO (posted
by 8:30 A.M. on Monday of each week starting
June 11, 2001, through August 13, 2001);
http://mro.larc.nasa.gov/mro

Minutes of the Preproposa Conferenceto be posted on or about July 9, 2001;
http://mro.larc.nasa.gov/mro
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» Office of Space Science Strategies and Policies

1. The Space Science Enterprise Strategic Plan: Origins, Evolution, and Destiny of the Cosmos
and Life (November 2000)

This document is a concise statement of the goals and outlook of NASA's Space
Science Enterprise. It is acompilation of the mgor ideas described in more detall in
the context of the overdl NASA Strategic Plan.

2. Partnersin Education: A Strategy for Integrating Education and Public Outreach into
NASA's Space Science Programs (March 1995)

This document describes the overdl| strategy for integrating education and public
outreach (E/PO) into NASA's space science programs.

3. Implementing the Office of Space Science (OSS) Education/Public Outreach Strategy
(October 1996)

This document describes OSS's overal approach to implementing its E/PO
drategy.

4. Explanatory Guide to the NASA Office of Space Science Education and Public Outreach
Evauation Criteria (April 1999)

Answers to frequently asked questions, elaboration of each of the OSS E/PO
criteria. Document is intended to give aflavor of what exemplary E/PO can be.

5. OSS FY 2000 Annua Report (January 2001)
6. The Space Science Enterprise Integrated Technology Strategy (October 1998)

Describes efforts to manage technology infusion into future OSS missons and to
promote technology transfer to the private sector.

» Space Science Roadmaps

The science themes of the NASA Office of Space Science, through the Space Science
Advisory Committee and its subcommittees, have developed Roadmaps. These planning
documents prioritize the space science goals for NASA for the years 2000-2020.
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7. Mission to the Solar System: Exploration and Discovery, A Misson and Technology
Roadmap, 2000-2025 (March 1998) (Document Unavailable - Out of Date)

8. Exploration of the Solar System: Science and Mission Strategy (December 1999)
»  Space Science Supporting Documents

9. NRC Committee on Planetary and Lunar Exploration: An Integrated Strategy for the
Panetary Sciences. 1995-2010 (1996)

*  MRO Guideines and Requirements Documents
10. NASA’s Mission Operations and Communications Services (May 2000)

Describes the functions and cogts of Ground Data Systems and Mission Operations and
Data Anayss. (Document revised May 2000) Also, for more complete information
about, and requirements for obtaining Deep Space Network (DSN) and Advanced
Multi-Misson Operations System (AMMOS) services see the Future Mission Planning
Office's Homepage at http://deepspace.jpl.nasa.gov/advmiss/

11. Navigation and Ancillary Information Facility Services for Discovery Missons
Provides information relaive to the NASA Ancillary Information Facility and the SPICE
cgpability for misson design, misson planning, observation planning, and interpretation of
scientific observations.

12. Mars Exploration Program: Scientific God's, Objectives, Investigations, and Priorities
(December, 2000)

13. Report of the NASA Science Definition Team for the Mars Reconnai ssance Orbiter
(MRO) (February, 2001)

14. Mars Exploration Program Data Management Plan (Draft) (November, 2000)

15. Mars Exploration Program Mars Reconnaissance Orbiter Announcement of Opportunity
Proposal Information Package (June, 2001)
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This and its supporting documents provide technical information on the Mars
Reconnaissance Orbiter for the accommodation of science investigations.

*  Genad Guiddine and Requirements Documents
16. NPD 8610.7--Launch Services Risk Mitigation Policy
17. Example Misson Definition and Requirements Agreement
Example of such an agreement.

18. NPG 7120.5A--NASA Program and Project Management Processes and Requirements
(April 1998)

This document provides areference for typical activities, milestones, and products in the
development and execution of NASA missions.

19. 1SO 9000 Series

The following 1SO 9000 quality documents describe current nationa and NASA standards
of quality processes and procedures.

American Nationad Standard, "Qudity Systems - Modd for Quality Assurancein
Design, Development, Production, Ingtdlation, and Servicing," ANSI/ASQC Q9001-
1994,

"Qudity Management and Qudity System Elements - Guidelines,” ANSI/ASQC
Q9004-1-1994.

"Quality Management and Quadlity Assurance Standards - Guideines for Sdection and
Use," ANSI/ASQC Q9000-1-1994

"1SO 9000 and NASA," Office of Safety and Mission Assurance (Code Q)
presentation, April 24, 1995.

Note: Thefirst three SO 9000-related documents are copyrighted and cannot be
reproduced without appropriate compensation. For copies contact:

American Society for Qudity Control (ASQC)
P.O. Box 3066

Milwaukee, W1 53201-3066

(800) 248-1946
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20. Planetary Data System (June 11, 1998)

This document describes the basic formats and requirements used for the archiving of
planetary data products by the Planetary Data System (PDS).

21. Planetary Protection Requirements

Includes information on Planetary Protection Requirements for NASA spacecraft missions,
and for non-NASA missonswith NASA participation.

NPD 8020.7E (Biologica Contamination Control For Outbound And Inbound Planetary
Spacecraft) [Verson information: Effective Date February 19, 1999

NPG 8020.12B (Planetary Protection Provisions for Robotic Extraterrestrial Missions)
[Verson information: Effective Date April 16,1999]

NPG 5340.1D (NASA Standard Procedures for the Microbiologica Examination of Space
Hardware) [Verson information: Final Review Draft dated January 10, 2000]

22. NASA Technology Transfer Resources (No date/revision)

The NASA Commercial Technology Network (CTN) serves as an integrated information
resource for NASA technology transfer and commercidization.

» Directives and Procurement-Related Information
Electronic versons of the latest releases only are available for the following:
23. Acquidtion of Investigations
24. NASA Online Directives Information System (NODIS) I1.
The NODIS I Directives Library provides online access to the NASA Policy Directives
(NPD's - formerly NMI's), NASA Procedures and Guidelines (NPG's - formerly NHB'S)

and NASA's Policy Charters (NPC's).

25. Federd Acquisition Regulations (FAR) Generd Services Adminigtration
(URL.: http:/Amww.arnet.gov/far/ )

26. NASA FAR Supplement Regulations
(URL: http:/Avww.hq.nasa.gov/office/procurement/regs/nfstoc.htm)

27. NASA Financid Management Manua
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(URL: http:/Amww.hg.nasagov/fmny )

28. NPG 5800.1D -- Grant and Cooperative Agreement Handbook (July 1996)
(URL: http://ec.msfc.nasa.gov/hg/grecover.htm)

29. Environmentd Qudity Regulations
(URL.: http:/Mww.access.gpo.gov/naralcfr/index.html )
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